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TWO MORE TUNNELS 


ENTERING NEW YORK 


THE DEGNON CONTRACTING CO., CONTRACTORS FOR THE,NEW YORK 
AND LONG ISLAND RAILWAY TUNNELS UNDER EAST RIVER BE- 
TWEEN NEW YORK AND LONG ISLAND CITY, WILL USE THE FOLLOWING 
INGERSOLL-SERGEANT COMPRESSORS IN DRIVING THE TWO TUBES: 








8 Class ‘‘H C’’ Duplex Compound—16 in. and 28 ia. and 254% in. and 16% in. x 16 in. 
8 Class “A”’ Straight Line—24 in. and 264% in. x 30 in. 


TOTAL FREE AIR CAPACITY—21,192 CUBIC FEET PER MINUTE 


THIS MAKES 


INGERSOLL- | 
SERGEANT 
On Subaqueous Tunnel! Work in New York City, delivering 


138,426 CUBIC FEET 


OF FREE AIR PER MINUTE 


THE INGERSOLL-SERGEANT ec! 


11 BROADWAY 


NEW YORK 




















LIDGERWOOD M’FP’G CO., 


Boston. . Chicago. 
Philadelphia. 96 Liberty Street, Portland, Ore. 


Cleveland, O. New York. New Orleans. 
STANDARD 


High-Speed 
Hoisting 


Cableways, 


Hoisting 
; AND 
Engines. aie SVN 
Built on the RR Rouse Vp Conveying 
Duplicate “= 11); ei ‘ 
Part System. =X == Devices, 


For Canal and Trench Excavating, Dam Construction Wall and Pier Building, Minto 
Quarrying, Logging, and General Contract Work. a” 














Fiske Brothers Refining Co. 
NON-CARBONIZING OIL 


FOR USE IN AIR CYLINDERS OF 


AIR COMPRESSORS 


Also all Grades of Lubricants for use on Machinery 
Propelled by Compressed Air 


Office and Salesroom, No. 59 Water St., New York, U.S. A. 


Cable Address: London Office: Sole Agents for Scotland: 
*¢ LUBROLEINE.”’ 3 MITRE STREET JOHN MACDONALD & SON 
ALDGATE, LONDON, E.C. GLASGOW, SCOTLAND 
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POWER HOUSE OF H. S. KERBAUGH, INC., AT SAFE HARBOR, Pa,, 
CONTAINING § CLASS “A” AIR COMPRESSORS SUPPLYING 
250 INGERSOLL-SERGEANT ROCK DRILLS, BESIDE Pumps, 
HOISTS AND FORGE FIRES, OVER 9 MILES OF RAILWAY CON- 
STRUCTION - AIR CAPACITY, 9784 CU. FT. PER MIN., PRESSURE 100 LBs. 


me INGERSOLL -SERGEANT 


CHICAGO, ILL. 11 BRoADWway St. Louis, Mo. 
CLEVELAND, O. Boston, MAss. 


PITTSBURG, PA. NEW YORK Et Paso, TEx. 


PHILADELPHIA, PA. MeEx.co City, MEX. 
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PORTER COMPRESSED AIR 
MINE AND INDUSTRIAL HAULAGE. 











MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND ECONOMICAL 
THAN ELECTRICITY. 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our 
designs are automatic, easily controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will mail 
free our 233 page catalogue describing 600 steam and 60 air locomotives. To accommodate others 
a copy will be mailed on receipt of 50 cents in stamps. 


inated H. K. PORTER COMPANY, - - 640 Wood St., Pittsburgh, Pa. 
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A= JOURNAL is the leading mining 


periodical. Interests compressed air users. Sub- 











scription price, $5.00 a year, payable in advance ; 


foreign, $8.00. Sample copies sent for the asking. 


261 BROADWAY NEW YORK. 
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Leads and Holders 





Using more colored leads than any 
other business house in the world, 
and unable to find a lead-holder 
that would hold and keep on 
holding, we invented one with a 
positive stop, no provoking clutch. 
It has stood the test of a dozen 
years’ constant use; it doesn’t 
wear out; the lead can’t work 
back ; it is a double-ender; it is 
perfection for editing copy, check- 
ing, etc. We mail it for 25 cents, 
loaded with two leads. We sell 
black, blue, green, yellow and red 
leads for $5.00 a vross, 50 cents a 
dozen, 5 cents a piece—made for 
us, 3 inches long, the best quality 
we can get. Stamps acceptable. 


Luce’s Press Clipping Bureau 


26 Vesey St., New York 
68 Devonshire St., Boston 


























The CURTIS orsts 
““BRACKET” 


—_ Se 






PNEUMATIC ELEVATORS 
AIR COMPRESSORS 


CURTIS & CO. MFG.CO. st. Louis, Mo. 


LIST OF AGENTS : 


The Walter H. Foster Co., 126 Liberty St., N.Y. 
The Strong,Carlisle &HammondCo.,Cleveland,O. 
Baird Machinery Co., Pittsburgh, Pa. 

Hill, Clarke & Co., Boston, Mass. 





HE only publication in the 
world devoted exclusively 
to the boiler-making industry is 
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| BOILER MAKER | 








Subscription 
Price, 
$1.00 
per year 
Domestic 
$1.50 Foreign 
Sample Copies Free 





Ohe 
BOILER MAKER 


17 Battery Place 


NEW YORK CITY 
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‘COMPRESSED AIR” 


Published Monthly. 


a 


This is the only publication devoted to the useful applications of compressed 
air, and it is the recognized authority on all matters pertaining to this subject. 


RATES OF SUBSCRIPTION. 


United States, Canada and Mexico, 5 ; ‘ . per year, $1.00 

All other Countries, ; . é ‘ : . a 1.50 

Single Copies, : . = : . Pe ° . -I0 
LIST OF BOOKS ON COMPRESSED AIR. 

Volume No. 9, ‘‘ Compressed Air,” n 4 - ‘ i . cloth, 2.00 


March, 1904—February, 1905, inclusive. The twelve numbers of 
‘* Compressed Air,”’ which make up a summary of a year’s events, includ- 


ing descriptions of important compressed air installations and applications, 
all well illustrated with fine half-tone engravings and line cuts. 
“Compressed Air Information,’’ Edited by W. L. Saunders, ‘ cloth, 5.00 
A Cyclopedia containing Practical Papers on the Production, ‘'ransmission and 
Use of Compressed Air 
** Pumping by Compressed Air,’ by Edward A. Rix, . ; " 75 
A practical treatise on this subject, containing etaahie ieicies ition, with 
diagrams and tables. The different systems are described and compared, 
and the advantages of each impartially stated. 
“Compressed Air,”’ by Frank Richards, > > . cloth, 450 
Contains practical information upon air compression wa the transmission and 
application of compressed air. 
“Liquid Air and the Liquefaction of Gases,” by Prof. T.O’Conor Sloane, 350 pages, 2.50 
Experiments upon the Transmission of Power by Compressed Air in Paris, by A. 
B. W. Kennedy, F. R. 8., M. Inst. C. E., Emeritus Professor of Engineering in 


University College, London. The Transmission and Distribution of Power 
from Central Station by C am Air, by William Cawthorne Unwin, B. 


S. C., F. R.S., M. Inst. C.E., ; : ; : ; ; 50 


‘* Electrician’s Handy Book,” by Prof. T. O’Conor Sloane, 800 pages, . leather, 3.50 


A practical hand-book on electrical work for the engineer and non-technical 
man. 


The Transmission of Power by Compressed Air, by Robert Zahner, M. E., 


“Teneding,” eng treatise, by Charles Prelini, C. E. With additions by 
Charles S Hil, E. 150 diagrams and illustrations, . = cloth, 3.00 


‘*Transmission of Power by Fluid Pressure,’’ by Wm. Donaldson, M. A. cloth, 2.45 


(M. Inst. C. E.) 
Forwarded postpaid on receipt of price. 


“COMPRESSED AIR,’”’ « sBroapway, NEW vorK. 





Qaonrny OO > 
























COMPRESSED AIR. 





Commercial Law 


TAUGHT BY MAIL 


No business man can afford to be without 
the information contained in the 1. C, 8. Com- 
mercial Law Course, for it will enable him to 
carry on business transactions more intelligently, 
and to avoid much trouble and litigation. 


The laws of contracts, commercial 
paper, banks and banking, partnership, 
corporations, trusts, patents, copy- 
rights and trade-marks, debtor and 
creditor, executors and administrators, 
etc., etc., are fully treated, Since the 
Course is especially written for self- 
instruction, the presentation of all the 
subjects is very clear and simple. 


The six Bound Volumes of this Course, being 
virtually duplicates of the Instruction Papers, 
contain the complete Course in permanent form. 
They can be obtained with or without the privi- 
lege of instruction by mail. 


Send for full particulars to-day. 


International Correspondence Schools, 
Box 11382, Scranton, Pa. 





The Injector Sand Blast 


For Cleaning Castings, Structural Steel and 


APPARATUS 





Stone Work, etc. 
WRITE FOR CIRCULAR 














1905 MODEL 


Made by C. DRUCHLIEB 


132 Reade Street, New York 




















ADVANCE INFORMATION 


Wouldn't it be profitable for you to know every 
move in your business world before your competi- 
tors do, to receive the earliest intelligence con- 
cerning new markets and outlets for your goods, 
to have before you every scrap of information 
printed about your line of business? 


PRESS CLIPPINGS 


will give you this information while the news is 
freshand valuable. They supply anyone interested 
in any matter with all the information from every 
part of the country pertaining to that subject. 


THE INTERNATIONAL 
PRESS CLIPPING BUREAU 


the largest Press Clipping Bureau in the 
world, will send you everything printed in 
every newspaper, magazine or trade jour- 
nal in the country, on any particular sub- 
ject you may desire. 

This Bureau reads and clips 55,000 papers 
and other periodicals each month, and even 
if you are now a subscriber to some other 
clipping bureau, it will pay you_to investi- 
gate the superior service we offer. Write 
for our book concerning ¢ ‘lippings and how 
they may be applied to your profit. We will 
send it to you free and quote youa Special 
Bargain rate for a trial month, if you will 
name the subject. You might also ask 
about our Daily Business Reports. Address 


International Press Clipping Bureau 
1425 Boyce Building, CHICACO,U.S.A. 





ANY MAN 


mechanically inclined, knows the advantage 
and necessity of keeping himself well in- 
formed as to the progress which is being 
made continually in the machinery world. 
Our monthly journal, 


MODERN MACHINERY 


tells you every month all about this prog- 
ress. It is weil illustrated and interestingly 
written, and costs but $1.00 per year. Single 
copies 10 cents. 


WE WANT 


every reader of COMPRESSED AIR to send us 
his subscription at once, so that he may take 
advantage of our liber: i offer. 

Send us $1.00, and we will send you 
Modern Machinery for one year, and 





we will also send you, free of all charges, one 
of our Improved Gravity Stylo Pens, an im- 
provement over the ordinary fountain pen. 


--- SUBSCRIBE AT ONCE.,. 








Modern Machinery Pub. Co. 
816 Security Building, Chicago, Ill. ’ 
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$1.00 per Year 
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The Only Publication 


4 Months’ Trial 25 Cents 


P. 0. Box 136, Station B, Cleveland, Ohio 
B33 3393 333 3333333333 333332¢ 
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The Draftsman 


A MONTHLY PAPER 
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in the World 








Devoted exclusively to Engineering as 
applied to Marine work is Marine 
Engineering 
TERMS OF SUBSCRIPTION 

Per Year Per Copy 

United States, Canada and Mexico, $2.00 20 cents 

Other Countries in Postal Union, 2.50 25 cents 
SAMPLE COPY FREE 


MARINE ENGINEERING 
17 Battery Place, NEW YORK, U.S.A. 
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Compressed Air. 


Practical information upon Air-Compression 
and the Transmission and Application 
of Compressed Air. 
By Frank RICHARDS. 12mo, cloth, $1.50 
John Wiley & Sons, New York. 
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THE ENGINEER 


care for machinery, whether steam, electric, gas or hydraulic. 


is treated in a manner both popular and interesting. 


ISSUED TWICE A MONTH 


Is a power-plant paper for engineers—for those who install, operate and 
The issues of one year contain about one thousand pages of reading 


matter. The articles are in the highest degree educational, and of the 
most authoritative character. Every phase of every power plant subject 


One Dollar a Year WRITE FOR FREE SAMPLE COPY 





355 DEARBORN STREET, CHICAGO 





THE ENGINEER PUBLISHING COMPANY 
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THE SLOGAN OF THE CAMERON *#® 
‘«s CHARACTER THE GRANDEST THING ”’ 


Cameron Pumps 


Are Used in CANAL, SUBWAY and 
TUNNEL CONSTRUCTION WORK 


More than all the other makes of 
Pumps combined. 

Over Sixty Thousand (60,000) in use 
the World over. 


REMOVABLE BUSHING PATTERN 


Especially designed for use in exposed situa- 
tions and gritty water. Insuring immediate 
renewal without delay. 















 etacal < | eee 
e A.S, CAMEROW 
POMP WORKS 


All Cameron Pumps are of simple, yet superior design, compact 
and strongly built. 

Have few working parts and none exposed to external injury, 
but all accessible, for renewal or repair. 

The ideal pump for hard, continuous service and in exacting 
situations far removed from base of supplies. 


Complete Catalog ‘‘K’’ gives full information. Send for it. 


A. S. Cameron Steam Pump Works 
FOOT OF EAST 23d STREET, NEW YORK 
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SEND FOR 


SAMPLE COPY 


“Air Power” 


JuLY ISSUE 


RAND 
Compressors 


AND 


Rock Drills 


Have been success- 
fully operated under 
the most exact- 
ing conditions for 
the past 30 years 


Rand Drill Co. 


11 BROADWAY 


AIR COMPRESSORS 


ALL STYLES—ALL SIZES 


EMBODYING LATEST 
IMPROVEMENTS 








ROCK DRILLS 


McKIERNAN DRILL CO. 


170 BROADWAY, NEW YORKCITY 
WESTERN REPRESENTATIVES : 
CONTRACTORS’ SUPPLY & EQUIPMENT CO, 
232 FIFTH AVE., CHICAGO 














Do You Want 
Clean CASTINGS 
at the Lowest Cost? 


IF SO, 
The * * 
Paxson- Warren 
SAND BLAST 
MACHINE 


will clean your Cast- 
ings cleaner than you 
ever had them. 
WILL DO IT 
Quickly and 
Thoroughly 











J. W. PAXSsON Co. 


Foundry Outfitters 








PHILADELPHIA, PA. 




















“Compressed Air,” 


THE COMPRESSED AIR MAGAZINE. 


A MONTHLY PUBLICATION DEVOTED TO THE USE- 
FUL APPLICATIONS OF COMPRESSED AIR. 

Ww. Ll. SAu NDERS, - - Editor and Proprietor 

C. B. MORSE, - - - Managing Editor 

J. E. QUINTERO, - + + + + ‘Treasurer 








Subscription, including postage, United States, 
Canada and Mexico, $1.00a year, All other coun- 
ries, $1.50 a year. Single copies, 10 cents. 





Advertising rates furnished on application, 





We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 

All communications should be addressed to Com- 
PRESSED AIR, 11 Broadway, New York. 

London Office, 114 Queen Victoria Street. 

Those who fail to receive papers promptly will 
please notify us at once. 


Entered as Second-Class Matter at the New York, 
N. Y., Post Office. 


SEPTEMBER, 


VOL. : O No. - 


1905. 








Compressed Air for Ventilating Purposes. 





Compressed air for underground ser- 
vice has a great advantage over every 
other form of power transmission in that 
it not only operates the drills, pumps and 
other machinery, 
at the needed. 
Steam is out of the question in any con- 


fined space. 


but it supplies fresh air 
point where it is most 
Electricity does not improve 
the condition of the air. 

Where there is no machinery to operate 
and the air is desired for ventilating pur- 
poses only, it is rather expensive to pro- 


vide machinery for compressing the air 
a few pounds. 
fans and blowers serve this 


most 


to any pressure above 
Mechanical 
purpose in Conditions in 
however, that we find 
successful mining engineers making use 
of the air from the line that supplies the 
drills and hoists for blowing the smoke 
out of the rooms and headings after a 
blast. So important a question has it be- 
come that the subject has been given at- 


tention in the report of the Royal Com- 


cases. 
Australia are such, 


pen or wm W ER Re es 


mission, Western Australia. A portion of 


this report is given herewith, as being of 
special interest to every user 
pressed air: 

‘The air set free from the rock drills 
is, without doubt, a most useful addition 
to the stock of air in the mine, and is 
liberated where it is most wanted, at the 
place where the men are working. This 
portion of the compressed air, too, has 
done its mechanical work in actuating the 
drill, and has repaid as far as is possible 
the cost expended in compressing it. With 
air set free from the mains to blow out 
smoke the case is different, for the air 
which has been compressed at considera- 
ble expense is used without doing any 
mechanical work, and the quantity so lib- 


of com- 


erated gives a very poor return for the 
cost expended on it. The Commission 


questioned a great many witnesses as to 
what was the cost of the compressed air 
used for ventilation, and what proportioa 
of the whole of the compressed air sent 
into the mine was for this purpose as com- 
pared with that used through the rock 
drills, but only vague replies were re- 
ceived, very few of the users of com- 
pressed air having apparently troubled to 
go into this matter. One witness said 
plainly he was afraid to go into the cost of 
ventilating in this manner, knowing that 
it must seem out of all proportion to the 
result obtained. The reason for using the 
compressed air in spite of its admitted 
high cost is that it is so convenient, the 
pipes having necessarily to be led through 
all the workings close to the ‘ faces,’ and 
the hose pipes for the drills being availa- 
ble at any time for blowing out smoke. 

To use any other system of ventila- 
tion requires the employment of a sepa- 
rate pipe system, or brattice, air collars, 
or other means of dividing the air cur- 
rents, and the very heavy blasting usual 
in West Australian mines, where from 
30 pounds to 50 pounds of blasting gela- 
tine are frequently fired in one round of 
holes, makes it impracticable to carry any 
of these devices close up to the working 
points. 

“Qne Kalgoorlie mine superintendent, 
well known for able and economical man- 
agement, held that notwithstanding the 
high cost of the compressed air it was 
cheaper to use it than to employ any of 
the other suggested methods, loss of time 
in fixing ventilating appliances and the 
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cost of maintaining them in good order 
being, in his opinion, so great as quite to 
equal or even surpass the cost of the com- 
pressed air. It must be admitted that 
there is great force in this contention, and 
that the destruction of ventilating pipes 
and other appliances by the unavoidable 
heavy blasting is a very serious difficulty 
in their practical application, At the 
same time the Commission point out that 
the quantity of compressed air put into 
the working places is often very inade- 
quate for their proper ventilation, and that 
owing to its cost there is a strong induce- 
ment to cut down the amount allowed to 
be used to the minimum that will permit 
the men to work. This is especially the 
case where the compressor is rather small 
for the needs of the mine, and there is 
a pressing demand for air for the drills, 
a condition liable to recur from time to 
time as the mine extends and reaches 
nearer and nearer to the capacity of the 
compressor. While there is a_ general 
agreement of opinion among most of the 
witnesses that the air in the immediate 
vicinity of the machines is fairly good 
while rock drills are actually working, 
it takes very little calculation to show thai 
the quantity of air put into the mine 
through the compressed air mains is 
altogether insufficient of itself for proper 
ventilation. The Commission take the 
case of the Associated Mines at Kalgoor- 
lie, which have a very fine large air com- 
pressor, designed for sixty drills, and 
stated to be able, with an expenditure of 
1,000 horse-power, to compress 5,000 
cubic feet of free air per minute. Accord- 
ing to the returns made by the manager, 
the amount of air ordinarily put into the 
underground workings is 1,700 cubic feet 
of free air per minute, which supplies 
twenty drills and two air winches, while 
about 100 cubic feet per minute are used 
in driving pumps. Taking the winches as 
using 300 cubic feet per minute, and 
neglecting leakages, the amount supplied 
to each drill would average 65 cubic feet 
per minute. The number of men under- 
ground is returned at 292, or, say, 100 
men in one shift. The total amount of 
air per man put into the mine by the com- 
pressor therefore only averages 17 cubic 
feet per minute. Taking the men on the 
drills only, each drill having two men, the 
quantity per man averages 32% cubic 
feet per minute. As each drill when 
actually working liberates probably over 
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100 cubic feet of air per minute, the aver- 
age of 65 cubic feet must be much higher 
than the amount set free while the drill 
is not working, and the amount supplied 
to the men while setting up the machine 
must be very small. Usually the air is 
used for blowing out the smoke, and then 
is cut off, or almost so, while the men rig 
the drill. During this period the ventila- 
tion is often very deficient. The an: ilyses 
made by Mr. Mann show that in point of 
fact, even when the drills are running, 
there are places where the ventilation is 
very far from perfect. 

The Commissioners do not wish to be 
understood to mean that in the instance 
quoted and in_ similar cases the 


only ventilation in the mine is that 
from compressed air, for, as a mat- 
ter of fact, the principal air supply 
to these mines is’ obtained from 


natural ventilation. The figures quoted 
were meant to show that the compressed 
air by itself is a quite insufficient supply, 
and would not alone be able to maintain 
the air in a pure state. Usually there is 
a certain amount of air from the main 
airways slowly finding its way into even 
such places as are some distance from the 
main air currents, and gradually removing 
the vitiated air. 

“Many working miners hold the belief 
that air from the compressed air mains is 
inferior for breathing purposes to air 
sent in by other means, there being a com- 
mon impression that the air has been in 
some way injured by compression. 

“The analyses made by Mr. Mann of 
samples of compressed air from the mines’ 
ordinary supply show that this opinion is 
mostly a prejudice, the air being practi- 
cally pure; this conclusion is also reached 
by Messrs. Haldane, Martin and Thomas, 
from their analyses of compressed air in 
Cornwall, and also by the Victorian Ven- 
tilation Bonus Board. The correctness of 
the results to the contrary obtained by the 
Transvaal Miners’ Phthisis Commission 
has been strongly assailed, and they have 
been much discredited in public dis- 
cussions both in the Transvaal and in 
England. Mr. Mann’s tests, however, 
show that the compressed air carries a 
small but measurable quantity of very 
finely divided oil, and it is possible that at 
times this may be abnormally increased 
and become objectionable. The air in 


passing through the rock drills often re- 
a still further charge of atomized 


ceives 
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oil, as oil has to be used very freely in 
the drill to keep it in good running order. 

Zesides the oil there is also, however, at 
times a very offensive odor, probably due 
to organic matter in the pipes when they 
are laid, the composition used in making 
the joints, the finely divided oil from the 
compressor and dust in the air com- 
pressed. The moisture in the air com- 
pressed is often incompletely condensed 
before the air enters the pipe system, and 
therefore condenses in the pipes, and, 
lying in low parts of the pipe line, it may 
become very foul and offensive. It is not 
an uncommon occurrence for such water 
to be blown out of the pipes through the 
drills. Occasional traps on the pipe line, 
automatically blowing themselves _ off 
when full of water, are therefore advisa- 
ble. During his experiments on the gases 
produced by explosions, Mr. Mann on 
one occasion encountered the offensive 
smell, and could not use the compressed 
air for a time in his smoke jacket until it 
had been blown off for some minutes. The 
objection of the workmen to compressed 
air on this account is therefore occasion- 
ally well founded. 

“Another possible source of vitiation 
of compressed air is drawn attention to 
by Dr. A. R. Ledoux in the ‘ Trans- 
actions of the American Institute of Min- 
ing Engineers, for 1903, where he de- 
scribes a striking case of combustion of 
the oil in a compressed air installation, 
resulting in two men being killed and 
four others barely escaping with their 
lives. Oil had gathered in the pipe from 
the compressor to the receiver, and in the 
latter, and the compressor had become 
heated to such an extent that the oil de- 
posit was set on fire. The products of 
combustion, carbonic acid and carbon 
monoxide, were carried on through the 
pipes to the men working underground, 
who appear to have been depending on the 
compressed air supply. 

“In another paper in the same Trans- 
actions Mr. E. Hill discusses the cause of 
such accidents, ascribing them to leakages 
of the highly heated compressed air hack 
to the intake side of the pistons, causing 
progressive heating, and shows the ‘ possi- 
bility of a temperature fully sufficient to 
produce gas from the oil lubricant and to 
cause it to burn, creating excessive heat 
and an increased development of gas, 
quickly followed by explosion.’ Such heat- 
ing is only possible in single-stage com- 





pressors where the ‘air is compressed to a 
high degree in one stroke, and may be 
avoided by the employment of multiple- 
stage compression and inter-cooling. 

“G. D. Hiscox, in his book on ‘Com- 
pressed Air’ (page 408) quotes another 
instance, and points out that very little vil 
should be used for lubricating air cylin- 
ders, and that the use of kerosene or 
naphtha for cleaning the valves is highly 
reprehensible and dangerous. All tire 
writers quoted state that such cases cf 
burning of the deposited oil, ‘ flaming’ of 
compressors, and explosions in com- 
pressors and receivers are not very u- 
common. The Commission made a point 
of inquiring for instances in the State, 
but heard of only four—one at the Great 
Fingall Mine, where smoke and flames are 
stated to have belched from the inlez 
valves on one occasion, while the com- 
pressor became very hot; one at the East 
Murchison United Mine at Lawlers, and 
two at the Sons of Gwalia Mine. 1n the 
East Murchison United instance the pipes 
leading to the receiver became red hot, and 
in the last case, at the Sons of Gwalia, 
there was a very violent explosion, which 
wrecked part of the air main. A large 
quantity of carbonized material was taken 
out of the pipe leading to the receiver 
after the accident. These four cases show 
that, though this sort of accident is rare, 
it is one that requires to be guarded 
against. The fumes sent through an air 
main in which a carbonaceous deposit was 
burning, would necessarily be very poison- 
ous, especially if delivered into a. poorly 
ventilated place. The best preventives 
appear to be the use of high test mineral 
oils as cylinder lubricants, avoiding leak- 
ages from outlet to intake side of the 
piston and valves, frequent. cleaning of 
valves and outlet of air passages, and also 
of the receivers and the pipes connecting 
them with the compressors.” 


The Commission is fair in its consid- 
eration of the point raised as to the 
purity of the compressed air. That the 
compressed air can be impure under such 
conditions there is no question. It sim- 
ply means proper attention must be given 
to the location of the intake to the com- 
pressor’ and to the condition of the 
cylinders and the pipe lines. Too much 
lubricant of any kind is going to prove 
dangerous. Not only is the air vitiated, 
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but there is the possibility of the forma- 
tion of dangerous gases to be ignited by 
the heat of compression. (Proper care 
must be given to the lubrication of the 
compressor. Another important point, 
which does not always receive proper at- 
tention, is the removal of the moisture 
from the air as it leaves the compressor. 
An after-cooler, together with suitable 
traps on the pipe line, will prevent any 
trouble in this direction. 

It is the old story that air-compressing 
machinery is expected to operate without 
any attention or care, while the steam 
engine, electric generator or motor ex- 


pects and gets every assistance. If proper 


attention is paid to the compressor when - 


installed and when in operation, there 
need be no fear of impure air from the 
air line underground. 





A Recognition of the Value of the Sand 
Blast. 


With iron and steel construction tak- 
ing such an important part in the build- 
ing operations of the present day, there 
has come an additional use for com- 
pressed air, which promises to increase 
rapidly. 
of some combinations of a stream of 


The sand blast, which consists 


fine sand and air under pressure, has 
become necessary to remove rust and 
clean up the surfaces of the iron and steel 
preparatory to painting. 

Now that steel cars are coming inta 
general use the sand blast has been found 
necessary in the railway car shop. This 
fact is admitted by the men who make 
a special study of this work. The best 
evidence of this is to be found in the 
report made at the 1904 convention of 
the Master Car and Locomotive Painters 
by a committee especially appointed to 
draw up the best specifications for painting 
of steel cars. In the best of recommenda- 


tions made by this committee tie first 
read as follows: 

“ First—All flash or mill scale, rust, 
oil, grease and dirt should be entirely re- 
moved from all parts entering into the 
construction of cars before any paint is 
applied. We believe that this can be 
best accomplished by the use of the sand 
blast.” 

The usual form of sand blast is cou- 
nected to the air line, using air at from 
While its 
importance might not in most cases jus- 
tify the 


60 to 100 pounds pressure. 


small 
pressor for that purpose alone, there are 
so many other important ways in which 


installation of a com- 


compressed air can be of service to the 
average railway shops that there can be 
no question as to the need of a com- 
pressor and the installation of one capa- 
ble of furnishing the air required for the 
sand blast as well as other purposes. 
Since the advent of the air brake railway 
men are accustomed to the use of air 
under pressure, and it is by no means as 
dificult for them to see and appreciate 
the advantages of pneumatic devices as 
for the men in the shop where compressed 
air is unknown. For that reason we may 
expect to see air put to more practical 
uses in the railway shops than in many 
other places where it could be equally as 
useful. Compressep ArRk will print in 
coming issues descriptions of several im- 
portant railway shops where compressed 
air is used in many ways. 





Compressed Air at a Modern Coal Mine. 


The Pittsburg Gas Coal Company was 
organized during the year 1903, and owns 
6,000 acres of the highest grade coal of 
the great Pittsburg seam, which exhaus- 
tive tests have proven to be a first-class 
gas and steam coal. The seam averages 
7 feet in thickness. 

The Iselin plant of the Pittsburg Gas 
Coal Company is an allied interest of the 
Jefferson-Clearfield Coal & Iron Company 
and oi the Rochester & Pittsburg Coal 4 
Iron Company, and is only one of the 








eae: 














COMPRESSED AIR. 


many notable plants of this combination, 
which is one of the greatest coal and coke 
producing concerns in the world, its daily 
production being more than 30,000 tons, 
and even this enormous output is being 
very much increased. There is hardly a 
mine belonging to this company which is 
not worthy of special and detailed notice, 
some of them having a daily output of 
from 3,500 to 4,000 tons, one of them, the 
Ernest colliery, will in a comparatively 
short time be handling 6,000 tons per day 
over one tipple equipped with two Phillips 


' 


med 


FIG, 


Mine Supply Company’s dumps. In the 
May, 1904, number of Mines and Minerals 
this plant was fully described and 
illustrated by Mr. G. W. Harris, associate 
editor of that journal. The article admir- 
ably sets forth the salient features of this 
truly magnificent, modern, model plant, 
which, with Iselin, takes rank amongst 
the largest and best equipped coal mines in 
the world. 

The Pittsburg Gas Coal Company’s 
colliery is located at Iselin, Indiana 
County, Pa., on a branch of the Indiana 
Division of the B. R.& P. R. R., which ex- 
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tends eighteen miles from Creekside in a 
southwesterly direction to the valuable gas 
coal fields of the company, and was built 
especially for the transportation of coal 
from these mines. There are two open- 
ings known as No. 1 and No. 2; the con- 
ditions for mining are almost ideal, the 
coal cropping in the hills at tipple height, 
and giving sufficient distance for the hand- 
ling of long trips from the mine openings. 
The mines are practically self-draining, 
which is an added value to the property, 
making it easy to maintain dry haulage 


CROSS ENTRIES. 
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roads, dry working places, and reducing 
cost of subterranean transportation’ to a 
minimum. 

Figure No. 1 shows the method of min- 
ing, which is known in mining parlance as 
the triple entry system. It is a method 
which admits of perfect ventilation, the 
highest economy of ultimate extraction of 
coal, concentration of operation, and great- 
est facility of haulage. While all of these 
are necessities, too much cannot be said 
regarding the importance of ventilation, 
both from an economic and humanitarian 
point of view. Upon this largely depends 
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the health and safety of the workmen, and 
consequently the successful operation of 
the mine. 

For this purpose each mine is equipped 
with a fan of ample size and capacity to 
supply an abundance of pure air, even 
when the mines shall have attained their 
ultimate development. At No. I a rever- 
sible, double inlet Capel fan, 16 feet by 6 
feet, has been installed; this is driven by 
a 20-inch by 18-inch Harrisburg standard 
engine, and is capable of producing 300,000 
cubic feet of air per minute. No. 2 is 
ventilated by a fan of the same make and 
description, 12% inches by 5 inches, run by 
an electric motor, and capable of pro- 
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FIG. 2. 


ducing 200,000 cubic feet, or a combined 
capacity of half a million cubic feet of air 
per minute. This is an enormous volume 
of air, and far in excess of actual 
demands, but even this would be of little 
value unless properly distributed. 

By referring to figure No. 1, it will be 
seen how admirably this has been provided 
for; the workings are ventilated by the 
“split air system,’ which by means of 
brick stoppings, overcasts and regulators 
gives each division of the mine a suffi- 
cient current of pure air. 

The boiler house and power house are 
under one roof; the rooms are separated 
by a 12-inch brick partition; the building 
is 128 feet long, 89 feet wide, 35 feet from 
floor to lower cord of roof truss, and is 
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fireproof, being built of stone and brick, 
with iron roof trusses and slate roof. The 
boiler plant consists of six Sterling water 
tube boilers, each 405 horse-power, all 
equipped with the Jones underfeed auto- 
matic stokers, working very successfully. 

One of the most economical features of 
the Iselin plant is the method used in con- 
veying the slack coal to the bins in the 
boiler house, and firing by mechanical 
stokers. As the coal runs over the 
screens, the slack drops on a belt con- 
veyor and is conveyed and automatically 
dumped into the coal bins; from the bins 
it runs through spouts to the stoker hoppers 
and by the stokers is put underneath the 
boilers; thus from the time the miner 
loads the coal, that portion of it used for 
boiler fuel is handled only by mechanical 
means, and in the most economical man- 
ner. The stokers are automatic and can 
be regulated according to the steam re- 
quirements. 

At this plant, the Pittsburg coal, which 
has made the city of Pittsburg notorious 
for its smoky atmosphere, is being burned 
underneath the boilers in such a manner 
as to render it practically a smokeless 
coal. This is accomplished by means of 
the stokers, the coal being fed through 
and in a retort under the fires, while the 
air is admitted at an equalized pressure 
through the tuyere openings into the fuel 
bed at a point between the green coal and 
that burning under the boilers where the 
gases are being distilled. The mingling of 
these elements in proper proportion pro- 
duces nearly perfect combustion, so that 
there is practically no smoke seen issuing 
from the boiler stacks. The writer con- 
fesses to being very agreeably surprised at 
seeing such scientific, smokeless firing at 
a coal mine, and those cities, whose at- 
mosphere is rendered filthy and obnoxious 
by the wasteful and ignorant consumption 
of the same fuel which is burned at this 
mine with scarcely a sign of smoke, may 
well learn a profitable lesson. 

The power house is equipped with one 
ten-ton Standard hand-power traveling 
crane, 51 feet 1 inch span from centre to 
centre of the bridge wheel, and 28 feet 
lift, so arranged that it can lift and con- 
vey any piece of the machinery to any part 
of the building. The electric power is 
generated by two General Electric gen- 
erators, each 300 K. W. 550 volts form H, 
direct connected, and run by Harrisburg 
standard four-valve automatic self-oiling 
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engines. These engines are of the best 
type, and are well known as economical 
users of steam. Two dynamos are set, 
and the foundation is placed for the third 
dynamo and third engine. The haulage 
inside and outside of the mines is done by 
electricity : the locomotives are of the Gen- 
eral Electric and Jeffrey types; the main 
haulage motors weigh 10 tons each, while 
motors of a special type weighing from 
4% to 6 tons, are used for gathering, and 
are doing very satisfactory work. 

All the coal at Iselin is produced by 
Ingersoll-Sergeant pick machines, and the 
compressed air plant is of such an 
advanced and notable character that it is 
worthy of detailed and extended notice 
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FIG. 5. 


It represents in all particulars the best 
features of compressed air as applied to 
the production of coal, and from an 
economic standpoint is probably unsur- 
passed by any coal plant of any description 
anywhere, and is the result of an ex- 
perience by this company extending over 
many years. 


COMPRESSED 
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The two compressors which supply the 
power for operating the coal cutting ma- 
chinery were built by The Ingersoll-Ser- 
geant Drill Co. They are Corliss driven 
of the semi-tangye frame type; have cross- 
compound steam and air cylinders, and are 
designed to operate non-condensing; each 
has the following: 

High pressure steam cylinder, 23 inch diamete 
by 42 inch stroke. : 

Low pressure stcam cylinder. 38 inch diameter 
by 42 inch stroke. 


Low pressure air cylinder, 37 inch diametcr by 
42 inch stroke. 


High pressure air cylinder, 2344 inch diamcter 
by 42 inch stroke, 

Receiver intercooler, 54 inch diametcr by 15 
feet 6 inches high. 

When operating at a speed of 75 re- 
volutions per minute, each compressor has 
a piston displacement of 3,790 cubic feet 
per minute and is designed for a final 
working air pressure of Goto 100 pounds per 
square inch. These compressors represent 
the highest development of machinery of 
this class. The steam valve gear is of the 
latest improved Corliss type, fitted with 
vacuum dashpots; the valves slotted at 
one end to receive the tee shaft heads of 
the valve stems, and are so constructed 
that any valve can be taken out without 
disturbing the valve stems or changing 
the adjustment of the valve gear. The air 
cylinders are equipped with the well 
known piston inlet valve. The weight of 
each compressor is Over 170,000 pounds. 

The intercooler for each compressor is 
connected between the high and low press- 
ure air cylinders, and contains a nest of 
tinned brass tubes through which water 
circulates, and each of these coolers have 
ample cooling surface to reduce the air 
to its initial temperature before entering 
the high pressure air cylinder. In addition 
to this, each intercooler has a _ receiver 
capacity to hold sufficient volume of air 
to maintain a uniform intake pressure for 
horse-power cylinder. 

The mining machines are the very latest 
development of the “ puncher” and must 
not be confounded with old and obsolete 
types which they only resemble in out- 
ward appearance. The improvements 
effected in pick machines during the last 
decade have been so marked that their 
cutting capacity has been almost doubled, 
while ease of operation, simplicity of con- 
struction and absence of repairs have 
created for them an unprecedented market. 
The type used exclusively at this colliery 
is the H-7 model of the “ New Ingersoll” 
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puncher, which weighs 700 pounds, and 
undercuts 5 feet. This was finally adopted 
after several other types had _ been 
thoroughly tested. 

Particular attention has been paid to 
both the steam and air piping of this plant, 
and in both the highest economy and 
efficiency have been obtained. The former 
is the work of the Pittsburg Gauge & 
Supply Company; the latter was put in by 
Messrs. Heyl & Patterson. The main line 
is 14-inch steel pipe, standard weight, with 
heavy cast-iron flanges, screwed and 
peaned on; this runs to a receiver on the 


necessity, for when a sufficient develop- 
iment has been attained to produce the re- 
quisite output the pipe can be withdrawn 
from cross entries and rooms as they are 
finished, and used again in further de- 
velopments. In this way a comparatively 
small amount of pipe can be used to mine 
a vast area, reducing the investment to a 
small fraction of one per cent. per ton. 
The steam piping, as has been noted, 
was installed by the Pittsburg Gauge & 
Supply Company, of Pittsburg, Pa. In 
making up the plans for this piping it was 
decided to install such lines as would make 














FIG 0—GENERAL VIEW 


outside of the power house; from the 
receiver a 10-inch wrought iron pipe runs 
600 feet to a smaller receiver near the 
entrance of No. 1 mine; from the second 
receiver an 8-inch line runs into number 
one and two openings, forming the main 
line from which pipe is laid in the cross 
entries of varying sizes according to the 
lengths of said entries. The piping system 
was laid out with great care, and is de- 
signed-to give the highest efficiency with 
the least expenditure. With the concen- 
trated working system in vogue at this 
plant an excessive amount of pipe is not a 


SHOWING POWER HOUSE, 


this part of the equipment not only com- 
plete in every detail, but also that there 
should be the least possibility of closing 
down the plant on account of accidents or 
breakages. Each individual boiler is con- 
nected to two header lines, one being a 
main header and the other an auxiliary 
header; the size of the main header is 12 
inches, and the size of the auxiliary header 
is 10 inches. The individual connections 
to the boilers consist of 90-degree bends, 
together with three gate valves, one placed 
on top of boiler nozzle and one in each 
branch to the two headers. Both header 
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lines are supplied with necessary gate 
valves so that either header line can be 
used at the same time. The two header 
lines are connected into a cross 
iine, which enters the engine room, and 
from which branches are run to the air 
compressors, the electric engines and the 
pumping machinery. All connections to 
the machinery are made from the main 
header line by using pipe bends. In this 
manner all the contraction and expansion, 
also vibration in lines, should there be 
any, are taken care of. At no point are 
there to be found any stiff connections 
which might break on account of any undue 


FIG. Q—INTERIOR OF THE POWER HOUSE 


expansion or contraction. All material in 
these high pressure steam lines is of extra 
heavy pattern manufactured in the shops 
of the Pittsburg Gauge & Supply Com- 
pany, and is made suitable for working 
pressure of 250 pounds per square inch. 

On the feed lines for boilers, connections 
are made to both the injectors and also 
the pumps, so that boilers can be fed with 
either one or the other, and cross connec- 
tions are made so that all machines are 
by-passed in a suitable manner. 
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The main exhaust line is 24 inches in 
diameter, and is made of wrought iron 
pipe with heavy peaning flanges. This 
exhaust line is by-passed around the 
heater, so that if at any time the heater is 
out of service the steam can be sent direct 
to the atmosphere. All the smaller ex- 
haust lines are connected into this main 
exhaust line which runs under the floor 
to a point near the heater, and from this 
point to the heater into which it passes, 
and from there is run to atmosphere, and 
is capped by a 24-inch Pittsburg vacuum 
exhaust head, manufactured by the same 
company. 
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The flanges on high pressure piping 
larger than 12 inches are rolled steel and 
are peaned on the pipe; sizes 12 inches and 
under are rolled steel and are screwed on 
pipe and are afterwards peaned. This 
makes a very secure joint and the faces of 
all flanges are made male and female to 
insure joints against the liability of 
gaskets blowing out. All valves on high 
pressure lines are of the outside screw and 
yoke pattern and are suitable for 250 
pounds pressure. 
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It will be conceded that no portion of 
the equipment of a modern mine is of 
more importance than the tipple, for no 
matter what the capacity of the workings 
and the haulage system may be, unless the 
coal can be placed on the railroad cars in 
proper condition for the market all other 
improvements, let them be ever so costly, 
are of no avail. In other words, to a very 
large extent the success of the plant de- 
pends very largely on the ability of the 
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iron sides and roof. There are five tracks 
on the tipple, the middle one being the 
motor track; the loaded tracks are on each 
side of the motor track; the two outside 
tracks are used for empties. As the two 
systems of loaded and empty tracks are 
duplicates, only one will be considered. The 
motor enters the tipple at the head of the 
train; after being uncoupled it switches to 
the motor track and returns to a point 
where it may be coupled at the head of a 





FIG, 


tipple and tipple machinery to handle and 
properly prepare the coal for sale. From 
the illustrations of the exterior, interior 
and machinery of the tipple one can gain 
some idea of the magnitude of the struc- 
ture which is able to care for and to handle 
5,000 tons of coal in ten hours. 

The tipple is of steel construction 
throughout, except the floor which is of 
4-inch oak; it is 222 feet long and 36 feet 
wide; 204 feet is protected by corrugated 
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trip of empty cars. The motor leaves 
the front end of the train over the trip 
feeder chain which is arranged to drop 
automatically to allow the motor to pass 
over it. The trip feeder handles a 
maximum trip of 50 cars at the rate of six 
cars per minute. As the cars leave the 
trip feeder the coupling pins are pulled, 
after which they run by gravity over a set 
of standard scales and into either of the 
two Phillips automatic cross-over dumps, 
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and are dumped over screens furnished by 
the Phillips Mine & Supply Company. 
Having been dumped, the cars run to a 
kick-back from which they travel by 
gravity to the trip maker. Each trip 
maker has a capacity of 50 empty cars at 
the rate of six cars per minute; the trip 
maker pushes the train ahead one car 
length as each car is delivered. The cars 
are coupled together immediately after 


The water supply is collected in a dam 
and run by gravity to the boiler house 
where it passes through a Forge-Cochran 
heater and purifier, and is pumped into 
the boilers. The pumps used are three Io- 
inch by 7-inch by 12-inch duplex Jeans- 
ville pumps; one is used for the boiler, 
one for the town, and one extra that can 
be used for either purpose. Two drilled 
wells, each 315 feet deep, have been put 
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FIG. ITf{—THE EXTERIOR OF THE TIPPLE, 


leaving the trip maker, and are then in 
shape to be taken care of by the motor as 
soon as the trip is made up. 

There are two separate sets of screens 
which may be operated together or 
separately. They furnish run of mine, 
lump, nut and slack, and load the same 
either separately or mixed in any manner 
desired. There are four loading tracks 
underneath the tipple, two lump tracks, or 
run of mine, one nut track and one for 
slack. 


down, which ensures an abundance of 
pure, cold water for the town at all sea- 
sons. 

The smith shop, the carpenter's shops, 
the machine shop and motor barn are all 
under one roof; the building is 161 feet 
long, 38 feet wide and 24 feet high; it is 
built of brick, has slate roof and is practi- 
cally fire-proof. The power for running 
all machinery is generated by an electric 
motor; the shops are well equipped with 
tools so that all repairs can be made 
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promptly and on the ground. The equip- 
ment was furnished by Brown & Zortman, 
Fittsburg, Pa., and consists of the follow- 
ing: One No. o. Bickford radial drill; one 
27-inch by 16-inch R. K. Le-Blonde engine 
athe; one 2-inch Reliance bolt-cutting 
machine; one12-inch, and one 2-inch 
Williams pipe machine; one tool-grinding 
machine; one 150-pound Beandry Cham- 
pion power hammer, and other tools, 
making in all a complete repair shop. 
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while from the hilltops one sees fertile 
and well-kept farms stretching away in 
every direction. 

Fortunately, the town of Iselin is not 
a blot on this landscape—it is rather an 
added beauty; for no pains or expense 
have been spared to make it fully up to 
the high standard which the originators of 
this plant had in view long before it was 
given a local habitation and a name. 

In laying out the town, a fine grove 








FIG. IT2—GENERAL VIEW OF 


It is not often in the description of a 
colliery that one feels like pausing to 
describe the beauties of the surrounding 
landscape. Usually the environments are 
gloomy and forbidding; here, however, the 
valley is a lovely one, its gently sloping 
sides covered with a fine, original forest 
growth of oak and maple, entirely free 
from all undergrowth, the greensward 
giving it a distinctive park-like appearance, 


THE 


INTERIOR OF THE TIPPLeE, 


some six acres in extent has been reserved 
for a recreative park, and wherever pos- 
sible the trees have been spared, so that the 
houses present a pleasing appearance; a 
pleasant picture, indeed, contrasted with 
the average mining village. 

Figure No. 2 shows the style of house. 
By referring to figures Nos. 3 and 4 it will 
be readily seen that the interior arrange- 
ments arevery convenient (and the exterior 
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pleasing to the eye). The Hyde-Murphy 
Co., of Ridgeway, Pa., are the builders and 
architects of these houses; the plans were 
carefully worked out for Mr. L. W. Robin- 
son, whose ideas they embodied. ‘There is 
nothing cheap or flimsy, in their con- 
struction; all work has been done with a 
view to comfort and permanency. ‘The 
roofs are all of slate laid on slater’s felt; 


comfortable, being plastered with an 
especiaily prepared plaster which is so 
tough that it cannot easily be defaced or 
destroyed; this is tinted with cold water 
paint. In the kitchen there is an 18-inch 
by 30-inch galvanized sink, with cold wate- 
supply; the wash room also has running 
water, and both are connected by a waste 
pipe to the sewer. 





FIG. I3—INTERIOR OF THE TIPPLE SHOWING WHERE THE CARS ARE DUMPED. 


each house has a cellar with frost-proof 
foundation walls 18 inches thick; the 
weather boarding is 7%-inch white pine; 
(the first and second floor plans are given 
in figures Nos.3and4). The flooring is of 
yellow pine, and all the woodwork except 
the floors, is painted with two coats of lead 
and oil paint; the interiors are neat and 


In laying out the town, care was taken 
that each house should have an ample 
allotment of land, which, in addition to 
garden privileges, secures to each house- 
holder that degree of privacy necessary to 
a home. The streets are of generous width, 
and are being graded and macadamized; 
proper sanitation is assured by a complete 
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sewer system, and an abundant supply of 
pure water at a sufficient pressure for 
flushing, sprinkling and fire protection. 
The town is also to be electrically lighted, 
a somewhat unusual feature in a mining 
village remote from other enterprises and 
interests. 

The store is a large brick building, more 
like a modern department store than those 
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and goods will compare favorably with 
these in any city. The management rec- 
ognizes the fact that the workmen are 
entitled to a square deal and they get it 
here. 

The organization of this company and 
its successful installation of mines which 
rank amongst the finest and best equipped 
mines of the world for the economic pro- 

















FIG, 


ordinarily found at coal works. The 
grocery department, men’s furnishing de- 
partment, crockery and hardware, dry 
goods, meat market and offices are on the 


first floor. The second floor is devoted to 
all kinds of furniture and household 
goods, and also contains two sleeping 


rooms with baths. This business is con- 
ducted on an equitable basis; both prices 
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duction of coal are due to the personality 
and efficient management of its president 
and general manager, Mr. Lucius W. 
Robinson. 

The writer begs to acknowledge his in- 
debtedness to Messrs. Heyl & Patterson 
for the photographs used in illustrating 
this article. 

J. L. Drxon. 
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The McGrath Pneumatic Flue Welder. 





The McGrath pneumatic flue welder 
was designed to expedite and cheapen 
the welding and swaging of locomotive 
boiler flues, the designer, a practical rail- 
road man, preferring a hammered to a 
rolled weld. 

The machine in Figure 1 consists of a 
double-cylinder pneumatic hammer set on 
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ing it parallel to the cylinder sides for 
1% inches. Below the head it is shoul- 
dered down to 25 inches and at the lower 
(outer) end it is attached to the top die, 
being held with a key. The lower die is 
held rigid in the steel frame. The dies 
are bored to the outside size of the flue, 
allowing for expansion when hot, while 
the mandrel is nearly the size of the inside 
of the tube and is provided with a collar 





FIG. I—M'GRATIL DOUBLE-CYLINDER FLUE WELDER. 


a base, taking up altogether less than 2 
feet square of floor space, and standing 
about 4% feet high. The frame and the 
double cylinder are a single steel casting. 
The piston is 37-inch at its largest 
diameter and is made of solid tool steel 
hardened and ground to fit the cylinder. 
It is tapered 6 degrees on each side, leav- 


to suit the length of the safe-ends re- 
quired. The air is admitted through a 
34-inch pipe connected through the back 
of the valve box inside of the base. This 
valve box has two independent valves 
which connect with a foot lever. Each 
side of the machine thus works independ- 
ently, so.that while welding is being done 
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the side used for swaging is idle, and vice 
versa. 

In operating the hammer, all that is 
necessary is to press on the foot lever. 
This admits the air through the side pipe 
under the shoulder of the piston, forcing 
it to the top of the cylinder and pushing 
back small valves which project into the 
cylinder. These admit air above the pis- 
ton, and its area being larger than that 
of the shoulder below, the piston is forced 
downward until the dies come together. 





FIG. 2—M'GRATH SINGLE-CYLINDER 
FLUE WELDER. 


A t-inch hole extends from the top of the 
piston to the small port holes visible in 


the rod just above the die. Exhaust 
occurs through these holes as soon as 
they come below the cylinder. rhe 


instant the blow is delivered, the piston 
is again carried up by the air pressure 
which is always under the shoulder of the 
piston when the foot valve is open. 

With 109 pounds air pressure the piston 
will deliver 2,000 blows or more a minute. 
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As the top die and piston together weigh 
about 40 pounds, the hammer will strike 
upward of thirty-three 40-pound blows a 
second, which is amply sufficient to weld 
flues. The operation of welding and 
swaging can be done in five seconds, it is 
claimed. The frame is large enough to 
allow the dies to be bored out to weld any 
size of flue up to 4%-inch, and by having 
a long mandrel, placing the welder behind 
the furnace, and allowing the flue to pro- 
ject through the dies, there is no limit to 
the length of end that may be welded. 

The Hammond Iron Works, Warren, 
Pa., recently completed with McGrath 
welders one of the largest flue welding 
contracts ever attempted, having welded 
safe-ends on about 16,000 tubes 4 inches 
in diameter. ‘These safe-ends varied in 
length from 2 feet to 4 feet. Out of this 
quantity of tubes less than 100 were lost, 
which is a very small percentage. On an 
average of 100 tubes a day were welded, 
some days running as high as 150. One 
large railroad has recently concentrated 
all its flue welding at one point, and is 
doing it with one McGrath welder. The 
work formerly done at three points with 
three different machines is now done by 
this one machine. The master mechanic 
having charge of this work recently re- 
ported that out of a lot of 1,430 flues 
welded, only three were defective from 
leaks. 

The double-cylinder machine may have 
one side equipped for scarfing flues 
Figure 2 shows a single-cylinder machine. 
The Draper Manufacturing Company, Port 
Huron, Mich., is the maker.—Kail- 
road Gazette. 


sole 





Internal Reheating of Compressed Air.* 


PART II. 


(Continued from Auquat issue.) 


Investigation of Lucke fire—The first 
type of internal combustion heater experi- 
mented upon was an oil burner which was 
developed by Dr. Charles FE. Lucke, of 
Columbia University, and described by 
him in a paper before the A. S. M. E. in 
May, 1902. Anyone interested in this 
burner should consult the above paper 


* Thesis presented by C. A. Dawley and A. W. 
Stone for the degree of M. E. at Cornell University, 
June, 1904. Published in the January and February 
(1905) issnes of the Sibley Journal of Engineering. 
Cuts used through the courtesy of that publication. 
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(No. 936), and also a previous paper by 
the same author in which he gives the 
theory of this fire as to the combustion of 
a gas. (923), December, 1901. 

The idea in brief is simply to supply a 
current of air and oil through a single 
pipe which bends downward and extends 
into a pile of broken rock or other refrac- 
tory material. This rock, after being 
heated to incandescence, acts as a vapor- 
izer for the oil and localizes the combus- 
tion. As described by Lucke: “The air 
and oil impinge together on the hot mass, 
spreading out in constant velocity sur- 
faces; the combustion takes place on that 
surface where the velocity is equal to the 
rate of propagation, and in the passage 
the oil automatically vaporizes by contact 
with the same rocks which makes the 
explosive fire possible, and all this hap- 
pens without diffusion with the products 
of previous combustion.” He further 
states: “ This method of burning the oil 
is perfectly adapted to the purpose for 
which it is designed, 7. ¢., the combustion 
of any oil in a closed pressure chamber, 
and the action leaves nothing to be de- 
sired.” He adds: “It must be stated as a 
drawback that it calls for the use of a 
selected rock to prevent fusion.” 

\ccepting the statements made about 
this, we conclude that it would be excel- 
lently adapted to our purpose by shunting 
the major portion of the air around the 
fire and using only a small part for the 
combustion. The particular feature of 
this fire which offered to make it suitable 
for a compressed air reheater is the fact 
that it does not require any drop of press- 
ure to operate it, as contrasted with the 
methods of oil combustion by means of 
sprays and nozzles requiring from a 10 
to 40 pound pressure drop to do the spray- 
ing. For a compressed air heater it would 
be manifestly undesirable to throttle the 
whole air supply in order to get enough 
drop in pressure to operate a nozzle. This 
was the main reason leading to the adop- 
tion of the fire for a reheater. 

In the paper above mentioned there is a 
notable lack of particulars as to the proper 
proportions of the air pipe, fire-pot, rock 
fragments, etc. Consequently the first 
step was to make some trials under atmos- 
pheric pressure only, to determine these 
points. An air and oil supply and later a 
gas supply also, were connected up and a 
supply pipe was run into a pile of broken 
fire brick which was contained in a cast- 
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iron hemisphere. A large amount of time 
was spent in getting the fire to operate at 
all satisfactorily. It was finally found 
that it was almost essential to start with 
gas and to heat the fire brick almost white 
hot before the oil would vaporize properly. 
This was true for both kerosene and crude 
oil. The best size of fragments seemed to 
be about that of hickory nuts. After ob- 
taining a successful fire the fire brick 
failed on account of fusion. Other mate- 
rials such as dolomite, porcelain, cement, 
clinker, ete., which were tried, also failed. 
The fire seemed to operate according to 
the theory as far as propagation is con- 
cerned. In looking for a satisfactory ma- 
terial for the fire, carborundum suggested 


itself, Broken carborundum crystals 
were tried, and they were found to be 
wholly unaffected by the intense heat. 


A more satisfactory material and a much 
cheaper one was produced of a material 
known as siloxican, also a product of the 
Carborundum Company. ‘This comes as 
a fine sand or powder and was mixed with 
common molasses and‘‘water and molded 
into pellets. These pelfets were dried and 
baked and after being used once in the 
intensely hot fire they became hard and 
strong. This made an ideal substance for 
this fire and may be of value for other 
purposes 

As the result of the experiences with 
the open fire it was concluded that this 
burner would be too difficult to start, to 
be a commercial success. Considerable 
difficulty was also met with in its regula- 
tion; the fire would burn with an excess 
of oil giving a large surface flame, with 
a mixture just right the combustion took 
place down in the rocks. <A very slight 
excess of air was sufficient to cool the 
rocks slightly, resulting in carbonization 
of the oil and extinction of the fire. How- 
ever, it was concluded to try the fire 
under pressure. The fire was started 
under atmospheric pressure using gas and 
oil. After incandescent was reached the 
gas was turned off and the discharge air 
throttled to bring pressure up to line 
pressure. With great effort it was pos- 
sible to operate the fire about five min- 


utes. The trouble was to get the air and 
oil regulated right. Both were under 
variable and fluctuating pressure. If ex- 


cess air was sent through the fire, ex- 
tinction would occur, on the other hand 
if excess oil was used the unburned prod- 
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ucts passed on and united with the main 
current of air. This caused a secondary 
combustion which promptly heated the 
discharge pipe white hot and burned it off. 
This concluded the experiments with the 
explosive fire. 

This fire has three insuperable objec- 
tions for use in a compressed air heater. 
1. It is too slow and hard to start. 

2. It is too difficult if not absolutely 
impossible to regulate. 

3. It is no good for intermittent use, 
as it would go out every time the air was 
shut off for even a minute. 

It may possibly be made to work by 
suitable modifications so as to have a con- 
trollable secondary combustion in the fire 
brick combustion chamber above the rock 
bed, but even then it would have no prac- 
tical value as a commercial compressed 
air reheater. 

Experiments with Internal Reheating 
by Steam.—A series of engine runs was 
made with air reheated by injecting steam 
into the air line just before the air reached 
the engine throttle. The results are shown 
in the following table. Runs No. 1 and 


RESULTS. 


Number of Run.... 2 3 4 5 
Length of Run, hrs. 1 3 3 3 
R.P.M. ofcompressor. 121.7 96.2 67. 
Cu. ft. of air per min., 
compressor meter .. 
Room temp. at com- 


2 80.73 


95.3 83.139 61.833 71.805 


BOOGIE. ccseccsecces F508 .--- 78.86 80.26 
Barometer .........- 29.146 29.18 2957 29.698 
Cu. ft. of air per min., 


engine meter....... 11.125 10.155 5.514 7.386 
Temp. in meter ...... 108.85 87.92 82.76 97.63 
Gauge pressure at 

NE. sawecesee 91.9 77.66 78.1 75.75 
R. P. M. of engine.. 197.45 200.16 199.77 200.3 
Brake load (NET), Ibs. 95.6 95.6 95.6 95.6 
Gauge pressure at 


=} 














valve chest. . ° 61.83 56.6 55.44 53.62 
Temp. at valve chest. 102.1 137.63 234.1 178.73 
“of exhaust air. —32 45.14 1571 103.62 
° @Toomm..... 6785 59.4 76.5 83. 
Gauge pressure steam 
Seo -.-- 108.15 109.05 104.84 
Quality, per cent..... san ee 100 
Ont-off, per cent...... 45.65 45.65 i 45.65 
Compression,percent. 55.45 55.45 45 55.45 
Area, Indica- | Head.. 1.107 1.1437 1.189 1.04 
tor Card... } ¢ — 1.194 1.18 1.19 1.0473 
af § Heac 3.52 3.52 f 
Length...... /Crank, 3.52 3.52 
Scale of spring....... 88.7 88.45 
M. E. P. head ... . . 27.89 28.75 
Bo ee Pe CRORE . 000000 30. 29.6 ' 
88 sf aaa 3.12 3.285 8.007 
OS fA ee 8.223 3.278 2.9148 
I. H. P. total 6.343 6.558 5.922 
ae 5.5 5.575 ! 5 581 
ae 86.8 85.01 83.66 94.48 


All Results corrected for the calibrations. 


RESULTS. 

Number of Run.. 2 3 4 5 
Air at st'd by H P. 

Meter,cu.ft. permin. 71.6 58.8 31.9 40.4 
Air at st’d by L. P. 

Meter cu ft.permin. 87.1 75.9 56.5 65.4 
Air at st’d by Card 

Meter,cu.ft.permin, 63.5 57.2 26.2 2883 
Lbs. of air per hour 


DOPE. css scans 208 277 127 1855 
Lbs. of air per hour 

tS: eee 4855 42.22 19.02 31.3 
Lbs. of air ° al hour 

per D. H. 56. 49.85 22.82 33.25 
Percentage A, saved 

by heating La. P. coe Se 60.8 85.5 
Percentage air saved 

byiheratag D.E.P. «.... 11. 59.2 10.6 
1. H. P. if air was used 

"Rarer a 5.7 2.615 3.82 
D.H P.if airwas used 

cold. Cebeceos000 jaee 4.945 2.267 3.312 
Gain in I. H. P. by 

heating ... oor ae 858 4.061 2.102 
Gain in D. H. P. by 

heating ...... ree .63 3.263 2.269 
Lbs. steam per hour 

ae sate 10.7 42.2 16.92 


Heat supplie sd in 
steam per hour. 

Heat equiv. of work 
per hour of I. H. P. 


~.- 12700 50050 20040 


aren we. «2185 ==) 10350) = 5850 
Absolute thermal 

efficiency of steam. .... 17.2 20.6 26.6 
Lbs. steam per hour 

perl. H.P. gained. .... 12.5 10.4 8.01 
Lbs. steam per hour 

per D. H. P. gained. .... 17. 12.8 7.45 


Lbs. steam per hour 
per I, H. P. as steam 
engine... 54.3 
Lbs steam per hour 
per D.H P.assteam 
ING. cccsusss 79.5 
Relative value of 
steam for reheating 
compared with steam 
engine,I H.P... 
Relative value of 
steam for reheating 
compared with steam 
engine, D. H. P..... ee 1.67 6.2 107 


4.34 5.22 6.79 


No. 2 were made with the air as it came 
from the compressor. Run No. 1 was of 
only twenty minutes’ duration, because of 
the fact that the exhaust of the engine 
froze up, the engine having been run for 
half an hour betore readings for the run 
were started. Run No. 2 began after the 
engine had been running for half an hour 
so that everything was steady. The ex- 
tremely low temperature in the exhaust 
caused it to immediately begin to freeze 
up, and in order to obtain a run of a de- 
sirable length of time, steam was applied 
to the outside of the exhaust to thaw out 
the frozen oil used for lubrication. As soon 
as the applied heat took effect, large pieces 


of frozen water and oil were shut out of 
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the exhaust and the engine which had 
previously slowed down due to the ex- 
cessive back pressure immediately came 
up to its normal speed. Within two 
minutes of the end of the hour run, the 
exhaust port on the crank end froze up, 
so that the run had to be stopped al- 
though the exhaust port on the head end 
had been kept free by passing a jet of 
steam into the exhaust. 

Indicator cards shown in Figure 5 were 
taken from this run. The last card shows 
what it was desired to show by this run, 
namely, that it is necessary to reheat com- 
pressed air where it is used expansively 
fot power purposes. This card was taken 
just before the exhaust froze up and 
shows the excessive back pressure and 
compression on the crank end due to the 
freezing up of the exhaust port. The card 
for the head end shows a free exhaust, 





430 
Head Crank 
92423 Q:=/22 
(2352 ¢2352 
2.00 
Q-443 021.34 








FIG, 


as it is on the atmospheric line. The other 
cards in Figure No. 5 were taken just 
before as shown by the time marked on 
them and are good examples of what 
the cards were when the engine was run- 
ning properly. The cards taken during 
the reheating runs were approximately 
the same. 

In the next three runs the air was re- 
heated by mixing a little steam with it. 
A separator was placed in the steam line 
just before it entered the air line to in- 
sure dry steam, and a separating calori- 
meter on the steam after passing the 
separator showed it to be drv all times. 
Run 3 was the first with steam. Just 
enough was added to the air to keep its 
temperature at exhaust, just above freez- 
ing. In run 4 enough steam was added, 


so that the exhaust was up to 160 de- 
grees. Run 5 was made with the tem- 
perature at exhaust intermediate between 
3 and 4, the temperature being about 105 
degrees Fahrenheit. 

The engine used in these experiments 
was a simple engine built by the Payne 
Engine Works. The constants were as 
follows: 


Diameter of cylinder.... ...... 6 inches. 
Length of stroke SE ae 8 inches, 


Diameter of flywheel... ........ 36 inches. 


Diameter of piston rod .. ...... 1% inches. 
Length of brake arm ..... 18.82 inches. 
TRON SON Si icescass sasesees 24.4 pounds. 
Volume of cylinder, head end...226.2 cubic inches. 


Volame of cylinder, crank end..218.2 cubic inches. 


Clearance, head end............. 13.8 percent. 
Clearance, crank end.. ........ . 11.2 percent. 
Piston ares, ROAD... - ...20--0.0% 28.274 sq. in. 
Piston QfeR, CFANE .......cccceee 27.28 sq. in. 


Readings were taken at the compressor 
of the speed, intake air meter and room 








240 
Q=“/0 Q=(/4 
887" Spring 
2.50 
a=460 Q=0.50 
ATHNOS, 
CR 


temperature, simultaneously with those of 
the engine and its meter. The compressor 
readings were for comparative purposes. 

The amount of steam added to the air 
just before entering the valve chest was 
constant during the runs so that the ex- 
haust temperature was maintained prac- 
tically constant. The brake load was kept 
constant during the run. 

All instruments and springs were cali- 
brated carefully. A new method was 
adopted for calibrating the air meter which 
proved very satisfactory and is inserted 
here with hopes that it may be of use to 
others. The method used was to pass the 
air from the meter through an expansion 
valve into a separator and thence into an 
electric heater, the temperature of the in- 
let and outlet air being taken. The amount 
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of heat supplied can be calculated from the 
readings of the voltmeter and ammeter of 
the current passed through the heating 
frame. The specific heat of air being known, 
the weight and volume of air can be com- 
puted thus checking the meter. The ap- 
paratus used was as shown in Figure 6. 
A is the meter with the pressure gauge 
thermometer and volume indicator as 
shown on top. The valve B is used as an 
expansion valve to shut down the pressure 
and expand the air, thus cooling it and 
helping to get rid of any moisture. The 
course of the air through the separator C 
is shown by the section, the ribs on the 
baffle plate helping to remove the moisture. 
The water was drawn off through valve 
D. Valve E was for cutting down the 
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air was started, the readings were not be 
gun until the temperatures of the inlet 
and the outlet air of the heater were 
steady. Readings were taken for the flow 
of air per minute through the meter, 
temperature of inlet and outlet air of the 
heater, volts and amperes. 

As an extra precaution against water in 
the air a drain was placed in the air pipe 
just before it reached the meter and in 
Such a way that the water would be thrown 
out. A small amount of water in the air 
passing through the heater changed the 
results very much since the water would 
take up so much of the heat which should 
go to heat the air, and the results of the 
calibration would be too high. 

Returning again to the discussion of the 





























pressure of the heater if desired. Ther- 
mometer F gave the temperature of the 
air entering the heater H and the ther- 
mometer K the temperature leaving the 
heater. FR is one of the resistance frames, 
there being three in the heater used. S 
shows the two baffle plates to give good 
circulation of the air through the resist- 
ance frames. The wires G and L carry 
the current and the voltmeter and the 
ammeter are connected to them. 

Several ten-minute runs were made for 
calibration of the meter, readings being 
taken every minute and the amount of air 
passed through being changed for each 
run. When a run with a new volume of 








runs, the amount of air used was com- 
puted from the indicator cards and engine 
dimensions. In computing the air rate. 
account was taken of the temperature of 
the steam in the air and its corresponding 
pressure, the remainder of the pressure 
being due to the air. Corrections were 
made for clearance and compression. 
The steam used could not be measured 
directly, but was computed on the follow 
ing basis: Dry steam entering the cold 
air will partially condense until an equili- 
brium of temperature is established, the 
air will then be saturated with steam of 
the observed temperature. At the valve 
chest, pressure and temperature are 








a 
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known, the pressure due to the steam is 
known from the temperature and the air 
pressure is the difference between total 
pressure and steam pressure. From the 
pressure, temperature and volume at the 
standard of the air, the volume of the 
valve chest is found. Now, the steam in 
the valve chest occupies this same volume. 
rom this and its weight per cubic foot 
the total weight of the steam which re- 
mains uncondensed in the valve chest is 
found. Call this 441 pounds per hour and 
the total steam used M pounds per hour. 
Then the quality in the steam chest 


xX=- u Let the heat required to heat the 


air from meter temperature to valve chest 
temperature be Q, this is a known value. 


Water Level 
wete r 


FIG. 


Then Q=M (7--(% r+q) ) where 7 is 
the total heat in the steam at supply 
pressure and vz, 7 and q are quality, latent 
heat and heat of the liquid at the pressure 
corresponding to the valve chest tempera- 
ture. Substituting the value of x in this 


we have 
Q=M(? — (ae | 0) ) 


y- 4 M, 1; 
A—Q; 
The other results of the engine tests as 
shown in table are self-explanatory. It 


solving, 


will be noted that steam is used in one 
case as much as ten times more econo- 
mically than in the steam engine. It will 
be seen that the intermediate temperature 
run No. 5 used steam with the greatest 
efficiency and more efficiently than steam 
has ever been used in any steam engine. 
In run No. 4 in which the maximum 
temperature was used the efficiency of the 
steam is less than in run No. 5, but the de- 
crease in air consumption was so great that 
there is no doubt that the higher tempera- 
ture is more economical when both air and 
steam consumption is considered. The 
exact location of the greatest total econ- 
omy will depend on the relative cost of air 
and steam and cannot be determined in a 
general way. However, if compressed air 
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is to be used without dry reheating, and 
if wet reheating by steam injection is pos- 
sible, it is desirable to use it, and also 
that the point of maximum economy in 
most cases would probably be at a higher 
temperature of reheat than in any of the 
runs mentioned in this case. 

Proposed Type of Heater.—Aiter the 
failure of the oil combustion heater the 
writers decided to return to solid fuel and 
a type of heater was built which had been 
thought of some time previously. The 
object to be attained was a heater which 
would be free from temperature strains 





Go sacs 
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and would deliver air of a steady tem- 
perature as hot as desired without dust 
or ash in the products. The plan used is 
simply that of a divided circuit heater 
with most of the air passing through a 
jacket and being heated by radiation, the 
remainder passing through the fire to 
support the combustion and then pass- 
ing through a wet separator or scrubber 
which first separates the dirt from 
the air by washing with water and 
then separates the water from the 
air. This current of air carrying a 
quantity of moisture or steam with it 
unites with the main current from the 
jacket and the mixture passes on to the 
point of use. This gives a heater which 
will (1) deliver to the air all of the heat 
developed by the fuel except the very 
small amount lost by radiation. (2) It 
delivers products absolutely clean and 
free from dust. (3) It is to a certain de- 
gree self-regulating, as the amount of air 
drawn through the fire will depend upon 
the demand for air and automatic regula- 
tion may also be easily applied. (4) It 
may be readily constructed so as to be 
free from leaks and temperature strains. 
Owing to limited time and facilities it 
was impossible to build a heater especially 
for this use, but an onen heater of the 
Sergeant type was modified so as to adapt 
it to the purpose as shown in Figure 7. 
Covers were turned for the top and bot- 
tom of the open fire-pot, and by making 
longer studs the inside shell was inclosed 
so as to put the fire under pressure. The 
products of combustion were led out of a 
pipe at the top and into a coke scrubber 
constructed from an 8-inch pipe. The ar- 
rangement is best explained by reference 
to Figure 3 showing the heater and 
scrubber as constructed. After some diffi- 
culty the system was made tight under 120 
pounds pressure of cold air. It was then 
tried for a short time with a charcoal fire 
and it was found to work perfectly and to 
be under perfect control. Charcoal is 
probably not the best fuel to use on ac- 
count of its great bulk per unit of heat. 
A very large heater would be needed to 
hold fire for a day or even a half a day. 
The heater was then tried with anthra- 
cite coal. The method of starting was to 
take off the cover-plate and put in a hand- 
full of shavings and a few pieces of char- 
coal. These were ignited and a moderate 
blast of air admitted through the fire-pot, 
thus quickly raising the fuel to incan- 


descence. A pail of coal was then put in 
and the cover-plate replaced. Full press- 
ure was then admitted to the heater and it 
was ready for use. For a few minutes 
after starting with hard coal there was a 
very noticeable odor of hydrogen  sul- 
phide which the scrubber did not seem to 
remove, but as soon as the coal warmed 
up the products of combustion were per- 
fectly clear and odorless. The fire could 
be observed through a glass peep in the 
top cover. It acted perfectly at any rate 
of forcing and also retained its incan 
descence for a long time with the air off 
entirely. The fire would probably last 
for two hours or more without air. With 
anthracite there is no difficulty of getting 
enough fuel into a small space. An ordi- 
nary proportional heater would need to be 
charged once or perhaps twice a day. 

One unfortunate defect developed in 
this apparatus when the inside became 
thoroughly heated up, viz., the inner cas 
ing expanded and spread the joint L, so 
that there was a heavy leakage. This 
is the same trouble experienced with this 
heater when used as an external heater. 
As there was no way to remedv this de 
fect without constructing an entirely new 
heater, the engine tests planned with air 
heated in this way were omitted. A tem- 
perature run was made without any press- 
ure on the heater and the heated products 
were discharged into the atmosphere. The 
following table gives the four observed 
temperatures and a number of items of in- 
terest computed from these. The continu 
ous decrease in the flue temperature was 
due to the fact that the air supply to the 
fire had been decreased shortly before 
these observations began and as the intense 
combustion decreased and the  incan- 
descent fuel cooled off partially, the tem- 
perature of the products of combustion 
also gradually lessened. It will also be 
observed that the maximum temperature 
of the jacket air “lags” considerably be 
hind that of flue gas. The large mass of 
metal and hot fuel acts in the capacity of 
heat distributer and equalizer. 

The most interesting and valuable point 
noted in the data is the fact that as the 
temperature of the flue gas diminished the 
relative amount of steam in the mixture 
is decreased. This fact would determine 
in a general way whether the heater 
should have more or less heating surface 
for a given capacity. If it is desired to 
have a considerable amount of steam in 
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INTERNAL COMBUSTION HEATER. 


OBSERVATION 1 2 3 4 5 6 7 8 








| | 
‘Temperature in flue..... es of 3.4 668 646 635 630 635 592 | 543 526 
2. Temperature leaving jacket. . sie: > as 392 400 | 403 408 412 414 | 413 | 408 
3. Temperature leaving scrubber ....... 169 171 172 174 173 178 | 178 | 77 
4, Temperature in outlet......... ...... | 824 342 336 342 § 346 854 | 353 349 
By a. acs 5 GN nese eens co Mean 276 246 232 222 | 223 178 | 130 118 
Bh ot CRRA Ry erent eee 499 475 463 456 | 462 414 365 | 349 
fe eS Sa iniigeec tee hue xvas eon 155 161 164 168 173 176 175 | 172 
he eT rere 68 6s 67 66 66 60 | 60 59 
9. Total heat required per ‘Ib. of water 
evaporated. Assumed = r-}- 100. 1095 1095 1091 1093 1093 1089 | 1089 1090 
10. B. T. U. surrendered in scrubber per 
Ib. flue gas=.2375 x (T,—T,)=H,.. 118 113 110 108 109 98 | 86.5 | 82.7 
11. Pounds flue gas per Ib. of water 
iy aoe (9) + (10)..... 9.25 9.7 9.95 10.1 10.05 11.2 12. | 12.6 
12. B. T. U. required a rib. steam super- | 
heate y (T,—T;)=H, 
H, 8(T, - f) 74.5 77.4 78.8 80.7 83 | 84.5 84 | &2.5 
13. B. T. U. required for heating flue gas 
(T,—T;)=H, , per lb. steam evap. 
H;- (11) x 2375 x gO Bakes sewes's 341 342 388 404 | 413 468 498 | 515 
14. B. T. U. required for air and steam } 
from T; to T,=H.+Hs3..... 4115.5 449.4 (466.8 484.7 496 | 552.5 582 | 597.5 
15. Heat supplied ‘mixture by 1 Ib. of 
jacket air=.2375 x (T.—T,)=Hg... 16.15 16.15 15.9 15.7 15.7 14.2 14.2 | 14 
16. Pounds jacket air per Ib. of water 
| 
y atad= 
nen * 25.7 | 27.8 | 29.38 30.8 | 81.6 | 38.9 41 | 42.7 
17. Total air per lb. of steam 
NS Sree re vse 34.9 36.5 39.3 40.9 41.7 50.1 53 | 55.3 
| \ 





the mixture then the heater might be little lower than the jacket temperature. 


smaller or have less heating surface in ‘This presupposes that it is desirable to 
order that the flue gas would be deliv- have the air as hot as possible and with as 
ered very hot, and vice versa. It is not small a percentage of steam as possible. 
possible to say off-hand whether any par- It is very probable, however, that in some 
ticular arrangement will work to better cases it will be found better to use the 
advantage with little or much steam. This mixture with more steam and less tem- 
would afford an interesting point for ex- perature, in which case the scrubber takes 
perimental investigation. on to a certain extent the function of a 


Another point in connection with this steam boiler with an inclosed furnace. It 
heater is the forced draft which can be may be remarked that with the heater 
adjusted over a wide range. In the above working under the usual pressures the 


trials over 400 degrees was easily ob- temperature of the mixture leaving the 
tained in the air leaving the jacket and scrubber would be higher than in the 
this might have been run much higher. above trial if the other temperatures re- 


This may be compared with the results of | mained the same. These relations involv- 
Walker and Edmonston using the same ing the properties of steam in connection 
heater as an external heater. They found with those of air do not readily admit of 
that with a less flow of air than was used analytical treatment in a general case, 
in this case they were only able to obtain but the general solution of special prob- 


a maximum temperature of 380 degrees. lems will show the truth of the above 
In a heater designed especially for this statement. 

purpose a greater heating surface would Figure 8 shows a proposed type of 
be emploved and reduce the flue tem- heater, which, while not being a perfected 


perature as much as possible. This would design as dictated by trial, nevertheless 
increase the jacket temperature and at the indicates the essential features sought for 
same time decrease the amount of water in this system. It consists of a heater 
evaporated so that the temperature of the comprising an inner and outer shell as 
mixture leaving the scrubber will be a shown. These are put together with studs 
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on the top flanges. This is the only rigid 
connection between them. At the bottom 
the fire pot may be connected with the air 
supply either by a flexible pipe connection 
or as shown, by a joint and stuffing box. 
The latter arrangement is, probably, sim- 
pler, and there is no objection to it as the 
joint will be quite cold, is small, and has 
no pressure on it except the slight differ- 
ence in pressure between the jacket and 
fire pot. The inside casing or fire pot is 
deeply ribbed to give a large heating sur- 
face and split the air up into’ small 
streams. The flue gas delivery is sur- 
rounded by jacket air so that it acts as 
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it is believed will prove eminently satis- 
factory. It satisfies the four require- 
ments laid down in the forepart of 
this article as mecessary to a_ suc- 
cessful heater. (1) The constructional 
difficulties of ordinary external heaters 
do not exist. (2) The heater is approxi- 
mately self-regulating. (3) There is no 
danger to machinery from excessive heat 
or dust. (4) The heater is simple in 
operation and requires little attendance. 
It may be mentioned as a disadvantage 
that it requires a supply of water, but for 
a permanent installation this is a small 
matter and for temporary use a moderate 








Qf orew ani 
, 


1(@) 

















Aas — 








N 
N 
N 
NJ 
N 
N 
Ny 
N 











FIG. 


additional heating surface and is also re- 
lieved from pressure in this way. The 
pipe is run direct into the scrubber, but 
it would probably be preferable to use a 
coil of pipe or a cored iron shell in the 
top of the scrubber to act in further heat- 
ing up the mixture of air and steam leav- 
ing the scrubber. The arrangement is 
shown with a forcing tank for supplying 
water to the scrubber and a ball float op- 
erating a rotary valve to admit enough 
water to maintain a level at the desired 
height. A blow-off pipe in the bottom 
permits the removal of any accumulated 
dust and ashes. This arrangement shows 
the essential points of a heater which 
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sized tank filled once or twice a day by 
hand will answer the purpose. 

An exact theory for the operation of air 
heated by this method might be developed 
but would be of small service. It may be 
said that the action in the cylinder will not 
be essentially different from dry air. The 
small amount of steam present is at a tem- 
perature far in excess of that normal to 
that part of the total pressure on the 
system which is due to the steam in the 
mixture, 7. ¢., the steam is highly super- 
heated. This superheated steam will ex- 
pand with the air as a perfect gas until 
the temperature for saturation of the 
steam is reached. [From this point on the 
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air tends to fall in temperature much 
faster than the steam. This will condense 
steam and deliver its heat to the air. The 
result is that after the steam reaches sat- 
uration it will do more than if they ex- 
panded separately. The net result will not 
vary appreciably from the action of dry 
air. 


The Barrientos Tunnel, Mexico. 


The Barrientos Tunnel, located about 
iS kilometers (11.2 miles) from the city 
of Mexico, is the only double-track rail- 
way tunnel in the republic, and is owned 
and operated jointly by the Mexican 
National and the Mexican Central Rail- 
roads. It takes its name from the Surto 
de Barrientos, which it penetrates in a 
low range of hills adjoining the valley of 
Mexico on the north, about midway be- 
tween Mexico City and the famous 
Nochistongo Cut made by the early 
Spaniards in an attempt to pierce the hills 
with a canal. The object in building this 
tunnel was to enable the railroads to haul 
heavier trains, by reducing the grade from 
3.5 per cent. to 0.5 per cent., and at the 
same time avoiding some sharp curves be- 
tween Tlanepantla and Lecheria, where 
the Central’s short line branches to 
Pachuca. In the near future the tunnel 
will form a part of the direct line to 
Tampico. 

The Barrientos bore is unique in four 
respects. First, it was driven at the fast- 
est rate ever attained in railway tunnel 
work in Mexico; second, its cost per unit 
of excavation was lower than that of any 
other similar work in the republic; third, 
as stated above, it is the only double-track 
tunnel in Mexico; and, fourth, it was 
completed without the loss of a single life. 
These remarkable features attached a 
peculiar interest to the work, and the 
methods and machines by which it was 
carried on. 

At the north end the approach to the 
tunnel is through an open cut about 350 
meters (1,148 feet) long, reaching at the 
portal a depth of 26 meters (85 feet 3 
inches), made mostly in rock, The tunnel 
itself is 224 meters (735 feet) in length, 
penetrating the full distance through a 
hard-grained porphyry broken with clay 
seams which necessitated heavy timber- 
ing. The bore has a cross-section 11.30 
meters (37 feet) in width by 8.58 meters 
(28 feet 2 inches) in height. It is lined 


AIR. 3678 


throughout with concrete blocks, those at 
the portal being 28 and 31 inches by 60 
inches deep by 92 inches long. At the 
southern end the portal is approached 
through an open cut (Fig. 1) in a tough 
“tepetate,”’ about 575 meters (1,896 feet) 
long and having a depth at the portal of 
27 meters (89 feet). 

The method of drive was that of “ head- 
ing and bench.” The top heading was 
2% by 2% meters (8.2 by 8.2 feet), and 
was at the centre of the top cut. Two 
Ingersoll-Sergeant D24 air drills mounted 
on columns were used in the heading; 
their rate was six 12-foot holes for the 
cut and two to-foot holes for the sides 
drilled in six hours. A third drill of the 
same size and type carried forward the 
full-size section of the tunnel above spring 
line, putting in from four to six 10-foot 
holes per shift. All the holes, with the 
exception of the “cut” holes, were fired 
by an electric battery. 

Owing to the fact that dump cars could 
not get up to the tunnel until 15 days after 
work had begun, the heading and top cut 
had this much of a start over the bench 
cut, and the latter never recovered its lost 
ground. The muck from the heading cut 
was run out in small cars over a track 
laid on the bench and carried out beyond 
the bench face on timber frames at the 
same level; at this point the small cars 
were dumped into larger cars beneath. 
Muck from the bench face was loaded 
direct into these larger cars, which were 
hauled by mules to the portal (Fig. 2) 
and hoisted on skips from the cut, being 
then run out to the dump some distance 
away. The cars had a capacity of three 
cubic meters (3.9 cubic vards). The long 
hauls at each end of the bore were 1,100 
and goo meters (3,600 and 2,950 feet). 

The power plant for the tunnel included 
a 65 horse-power boiler, which supplied 
both the air compressor and the derrick 
for hoisting the skips; and an Ingersoll- 
Sergeant straight line “Class A” steam- 
driven compressor, having a piston dis- 
placement of 628 cubic feet of free air per 
minute. No repairs were necessary on 
this machine in the course of the work. 

The actual time required in driving 
the heading through was 60 days for the 
735 feet; the total excavation of the tun- 
nel cross-section was completed in 92 
days. This includes time lost in the 
numerous holidays and feast days, and the 
weekly intermissions demanded by the 
laborers, who quit at 3 Pp. M. Saturdays 
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and returned to work only at noon on Mon- 
day. Owing to delay in finishing the ap- 
proach to the southern portal, 81 per 
cent. of the tunnel was driven from the 
north end. A fall of about 700 cubic 
meters (915 cubic yards) of roof in the 
heading caused an added delay of about 
5 days. The average consumption of ex- 
plosive was 96 pounds of 60 per cent. 
dynamite per lineal meter (29.3 pounds) 
per lineal foot). 
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cut, $1.25 per cubic meter ($0.956 per 
cubic yard) ; hard earth or “tepetate,” 31 
cents per cubic meter ($0.237 per cubic 
yard); loose earth, 20 cents per cubic 
meter ($0.153 per cubic yard). 

Details of the work in various stages 
are seen in the illustrations accompanying. 
The tunnel is interesting to American en- 
gineers as showing the costs and rates 
which prevail in the sister republic. It 
also preaches an eloquent sermon on the 





II—PORTAL OF 


BARRIENTOS TUNNEL, 
THE HEADING 


Six drills were used most of the time 
and all the drill runners were Mexicans. 
The wages paid labor were: Drill run- 
ners, $2.50 to $3.00 per shift; drill 
helpers, $1.00 per shift; hand drillers, 
$1.00 per shift; muckers, 60 cents per 
shift. Two blacksmiths sharpened all 
steels at a cost of $6.00 per day. All these 
values are in Mexican currency. 

The contract figures on this work were 
as follows, all stated in Mexican currency 
and exchange being quoted at the time at 
247 per cent : Rock in the tunnel proper, 
$6.00 per cubic meter ($4.58 per cubic 
yard); rock outside of tunnel, in open 


SHOWING 
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DUMPING OF 
CARS BENEATH. 


MUCK CARS FROM 


value of the machine drill in heavy tun- 
nel work. 
C. Gorpon PATTERSON. 





The New Chief Engineer of the Panama 
Canal Commission. 


Readers of Compressep Air will be in- 
terested to know something of the man 
who has been selected to succeed Mr. John 
IF. Wallace as Chief Engineer of the 
Panama Canal Commission. Mr. John F. 
Stevens was crossing the continent en 
route to the Philippines to become govern- 
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ment railway expert when the word came 
to turn back to the greater task on the 
Isthmus. 

In announcing the appointment of Mr. 
Stevens, the War Department gave out 
the following statement: 

“Mr. John F. Stevens has been ap- 
pointed Chief Engineer of the Isthmian 
Canal, with residence on the Isthmus, to 
take effect at once. 


“Mr. Stevens is now in the service of 
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way, and has had extended experience in 
the projection, construction, operation and 
management of large enterprises. 

“The duties of Chief Engineer of the 
Isthmian Canal especially relate to the 
practical work of construction and opera- 
tion. The technical plans are to be deter- 
mined by the Commission as a body, with 
the advisory International Board of En- 
gineers recently appointed by the Presi 
dent, and whose plans, as decided from 





MR. JOHN 


the Philippine Commission as government 
railway expert in the 1,000 miles of Philip- 
pine railways about to be constructed un- 
der government aid. Mr. Stevens was to 
have to-day accompanied Secretary Taft 
to the Philippines, but has been trans- 
ferred to the Panama Canal. 

“He was until recently Vice-President 
and General Manager of the Rock Island 
System, formerly Chief Engineer and Gen- 
eral Manager of the Great Northern Rail- 


F. 


STEVENS. 


stage to ‘stage, will be executed on the 
Isthmus by the Chief Engineer. With the 
Chief Engineer confining himself to the 
actual work of construction and operation 
and concentrating upon the execution of 
the plans as adopted by the Commission, 
it is believed that the canal work will be 
more actively prosecuted.” 

Mr. Stevens’ career is described by the 
Engineering News as follows: 

“While with the Great Northern as en- 
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gineer of construction, in 1899, Mr. 
Stevens, with two Indian guides and a 
pack mule, started from Assiniboine to 
lay out the western extension of the Great 
Northern to the coast. The Indians de- 
serted him and his pack mule died. He 


persevered in his work, and after much 
hardship completed the task, locating the 
line as it now runs. tein Pass, in the 


( vascade Mountains, was named after him. 

“Mr. Wallace is personally acquainted 
with Mr. Stevens, and when the Depart- 
ment was considering the latter’s appoint- 
ment under the Philippine government he 
wrote a strong letter of commendation, in 
which he spoke of Mr. Stevens as ‘ one of 
the best constructing engineers in the 
country.’ 

‘Mr. Stevens was born at West Gardi- 
ner, Me., in 1853. After being educated 
in the public schools and in the State Nor- 
mal School he went to Minnesota, in 1874, 
and was employed that year and the next 
as assistant in the City Engineer's office at 
Minneapolis. Early in 1876 he went to 
Texas, and for three years was employed 
on preliminary and location surveys as 
Chief Engineer of the proposed Sabine 
Pass & Northwestern Railway ( after- 
ward built under other names), between 
Denison and Sabine Pass. He spent con- 
siderable time during this period in the 
service of other roads in operation. 

‘In the fall of 1879 he went to New 
Mexico and entered the service of the 
Denver & Rio Grande Railroad as assist- 
ant engineer in charge of heavy mountain 
location “_ construction. He remained 
at his work during a part of 1880, when 
he went to the Chicago, Milwaukee & St. 
Paul Railway and took charge of the loca- 
tion of the main line across Iowa, and of 
other lines for the same company. He 
left that company in the spring of 1882 
and became the contractors’ engineer on 
the construction of 500 miles of the main 
line of the Canadian Pacific Railway 
between Winnipeg and the Rocky Moun- 
tains. 

During 1883, 1884 and 1885, or until the 
completion of the road he was principal 
assistant engineer of the Canadian Pacific 
Railway, and was engaged in the location 
and construction of heavy mountain work 
across the Rocky, Selkirk and Cascade 
ranges in British Columbia. In the spring 
of 1886 he returned to the Chicago, Mil- 
waukee & St. Paul Co. and took chorge of 
the construction of eighty miles of the Ot- 
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tumwa and Kansas City line, and also of 
the Sioux City extension of the same sys- 
tem, ninety miles in length. In December, 
1886, he went to the Duluth, Sonth Shore 
& Atlantic Railway as principal assistant 
engineer and took charge of the explora- 
tions, location and construction of that 
company’s line from Saut Ste. Marie to 
Duluth, remaining until the line was fully 
completed and turned over to its owner, 
the Canadian Pacific Railway Co., in the 
winter of 1888. 

“The following year Mr. Stevens was 
engaged for some months in developing 
mining property in British Columbia, and 
the rest of the time was employed as locat- 
ing engineer of the Spokane Falls & 
Northern Railway Co., now owned by the 
Great Northern. In 1890 he went to the 
Great Northern Railway Co. as principal 
assistant engineer in charge of explora- 
tions and surveys of the Pacific extension 
of this company from Central Montana to 
Puget Sound. In 1891 and 1892 he held 
the same position while in charge of the 
final location and construction of this road 
across the State of Washington, including 
the Cascade Mountains. On the comple- 
tion of this line he was made assistant 
Chief Engineer of the entire road, with 
his office at Spokane, Wash. In June, 
1895, he was made Chief Engineer of the 
Great Northern System, with office at St. 
Paul, and he continued in that position 


until April, 1898, when for a short time he 
was engaged in contracting on heavy 
mountain work on the Canadian Pacific 


Railway in British Columbia. He returned 
to the Great Northern Railway in April, 
1899, as Chief Engineer, and continued as 
such until 1902, when he was made Gen- 
eral Manager in addition, having charge of 
all operations. 

‘During his connection with this road 
as Chief Engineer and General Manager, 
Mr. Stevens, in addition to taking imme- 
diate charge of many hundred miles of 
construction of new lines, practically re- 
built the most important main lines, with 
light grades, new alignment and perma- 
nent work, the total cost amounting to 
many millions of dollars. This work in- 
cluded terminals, docks, buildings and 
various other important operations, includ- 
ing the digging of the Cascade Tunnel, 2.7 
miles in length, through the Cascade 
Mountains, beneath the crest of Stevens 
Pass, in the State of Washington. 

“In 1903 Mr. Stevens went to the Chi- 
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cago, Rock Island & Pacific Railway Co. 
as General Manager and Chief Engineer. 
Later in 1903 he became Fourth Vice- 
President, as well as Chief Engineer, in 
charge of operation, maintenance and en- 
gineering. In 1904 he became Second 
Vice-President of the same railway, hav- 
ing charge of the operating, engineering, 
maintenance of way and purchasing de- 
partments. This position he held until 
May, 1905, when he became railway expert 
of the Philippine Commission. His ap- 
pointment as Chief Engineer of the Isth- 
mian Canal dates from July 1, 1905. 
“Seventeen years ago, or on June 8, 
1888, Mr. Stevens became a member of 
the American Society of Civil Engineers.” 





Notes. 


The Sullivan Machinery Company has 
recently shipped to Colon, Canal Zone, 
Panama, twenty-five rock drills, size 
UH-11 (3%-inch), fitted with the new 
Sullivan tappet valve, for the Isthmian 
Canal Commission. 

Chicago Pneumatic Tool Company has 
issued its semi-annual statement showing 
its financial condition. The net profits 
available for dividends are given as 
$122,275.66, while a balance of $151,450.85 
is carried to the surplus account. 

The Sullivan Machinery Company is 
making some important additions to its 
manufacturing plant at Claremont, N. H., 
in order to keep pace with the rapid 
growth of business in air compressors, 
coal cutters, rock drills and other mining 
and quarrying machinery. The improve- 
ments comprise six new buildings, prac- 
tically doubling the present plart. 

When compressed air is employed in 
driving a rock drill, it gives up energy in 
proportion to the work it does, and its 
temperature is reduced accordingly for 
this reason. The exhaust of a steam drill 
is icy cold, ice often forming around the 
outlet. Machines, pumps and _ engines 
using compressed air must be provided 
with large exhaust, or they will “ freeze 
up ”"—Mining Reporter. 

Many air compressors are used on the 
Pacific Coast for atomizing fuel oil under 
marine boilers. Steam is used for this 
purpose on land, but at sea it is desirable 
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to retain all the fresh water possible, con 
sequently compressors are driven by 
steam power and the air used for atomiz 
ing is also better for this purpose because 
it supplies oxygen immediately at the 
burner and thoroughly incorporated with 
the fuel oil—American Magazine. 


Rock drills may be heated by means of 
petroleum oil blast in a furnace of proper 
construction. Such a furnace offers 
many advantages over the coal or char 
coal method. It is cleaner, usually less 
expensive, the temperature can be reg 
ulated to a nicety, and there is less steel 
burned in the oil furnace than in the or- 
dinary forge. There is no loss of time in 
getting up heat and no ashes to be re- 
moved.—Mining and Scientific Press. 

The use of the pneumatic hammer drill 
for mine sampling has been suggested and 
it would, in many instances, no doubt, 
prove an excellent method of obtaining 
samples, particularly where it was desired 


to cut a channel across a face of hard 


quartz. Work with hammer and moil on 
this kind of vein material is slow and 
wearisome at best, and here the pneu 


matic hammer would find a useful field for 
its operation.—Mining and Scientific Press. 

Compressed air as a means for driving 
mining pumps has many advantages over 
steam for the reason that it does away 
with the heat radiated from the pipe line, 
and from the pump itself, and the ex 
haust from the pump aids ventilation to 
a considerable extent, and under most 
conditions the loss of efficiency in the 
steam line, due to condensation, is greater 
than the loss of air pressure, due to cool- 
ing of the air current in the pipe line. 
Vining and Scientific Press. 

A marked advance has recently been 
made in this branch of manufacturing in 
Germany, and a systematic effort is being 
made to overcome American competition 
by applying recently invented improve- 
ments and. at the same time, reduce to a 
minimum the cost of production. A well- 
known firm at Frankfort, which claims 
that its products excel in quality, 
simplicity, durability, and cheapness, 


whose compressors are used by Krupp and 
similar firms, is now considering the advis- 
ability of establishing a branch factory in 
the United States if satisfactory arrange- 
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ments can be made—Consular 
Murpny, St. Catharines, Ontario. 


A general meeting of the South Wales 
Institute of Engineers was held at the 
institute, Park place, Cardiff, on Thursday, 
July 13. The following papers were pre- 
sented:—‘ A High Speed Electrically- 
Driven Compressor for Colliery Work,” 
by Mr. W. W. Reavell, “‘Timbering and 
Arching in Mines,” by Mr. W. Idris 
‘Thomas, “ Economic Working of Boilers,” 
by Mr. Strohmeyer; and the following 
papers will be opened for  discus- 
sion:—* Some Economic Aspects of 
Electrical Power Distribution,” by Mr. 
i. L. Hall, M: Inst: © BA Me ok 
I. k.; “ Paper on the Government Mines, 
Sadong-Sarawak, Borneo,” by Mr. B. 
Hort Huxham; “ Caps or Attachments for 
Winding Ropes,” by Mr. W. H. Becker. 


Coal-cutting machines are slowly but 
surely being established as recognized and 
indispensable appliances in British collier- 
ies. The annual reports wf HM. 4n- 
spectors of mines enable us to follow the 
development of mechanical coal-cutting 
with some precision. In 1904, there were 
755 coal-cutting machines at work in this 
country, as compared with 643 in 1903 and 
483 in 1902. As to motive power, com- 
pressed air still claims the first place, 485 
machines being driven by that agent, and 
only 270 by electricity. 

The conditions which render coal-cutting 
by machinery necessary from the point of 
view of economy are rapidly being real- 
ized; but there are probably many op- 
portunities for increasing the efficiency of 
these labor-saving appliances by the modi- 
fications of existing types of construction. 
The mechanical coal-cutter is still en 
pleine évolution. This evolution is con- 
trolied by those natural causes which lead 
to development along certain lines of prog- 
ress.—Colliery Guardian (Eng.). 





Any improvement in such an important 
machine as the rock drill is certain to 
prove interesting to the mine managers 
of the Rand, who will probably study 
with special attention the following details 
of an invention recently patented by Mr. 
A. H. Gibson, of Kew. This invention is 
intended for use in percussive rock drills, 
where a piston, alternating in a cylinder 
working near the drill, reciprocates air in 
a pair of pipes connected to the two ends 
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of the rock drill cylinder, and thereby 
causes the piston of the rock drill to 
reciprocate without the use of automatic 
valve gear. In the specification of his 
invention, Mr. Gibson points out that in- 
stead of arranging as hitherto a non- 
return air inlet valve at each end of the 
press or cylinder, an aperture fitted with 
a non-return valve is formed at about the 
centre of the stroke and is consequently 
cut off from the compression side of the 
piston during the heaviest part of the 
stroke, so that leakage is obviated. To 
reduce shaking the crank chamber of the 
compressor is secured rigidly to the body 
of the electric motor employed for driv- 
ing the pressor.—South Africa. 


Reference was made in The Times of 
the 31st ult. to the increasing use of 
pneumatic tools in shipyards, engine and 
boiler shops, and while as yet a complete 
agreement has not been arrived at with 
respect to equitable rates of pay for the use 
of these labor-saving appliances, many of 
the largest firms on the Clyde and in 
other districts are quietly but steadily 
making provision for the newer methods 
of working. Mains of great capacity for 
the transmission of compressed air are 
being laid down in a number of yards, and 
in others which have already made such 
provision, orders are being given for air 
compressing plant of greater capacity. 
There is still, however, some dubiety on 
the part of present and prospective users 
as to the most efficient tools on the 
market. The Grangemouth and Greenock 
Dockyard Company for example, after 
having made a trial of the Boyer, Tier- 
ney, Cleveland and Haeseler pneumatic 
tools, have decided in favor of the latter, 
and have placed an order with John 
Macdonald & Son, of York _ street, 
Glasgow, for about 50 tools. Some of 
these the company are sending to Malta, 
where some special work is under way, 
and the remainder are for their shipyard 
at Greenock. The London and Glasgow 
Engineering and Iron Shipbuilding Com- 
pany, Govan, after trying pneumatic tools 
of various types, have placed an order 
with the firm named for 10 pneumatic 
drills of the “ Thor” type, for which they 
are agents. Within the past two months 
also Vickers, Sons and Maxim, Barrow, 
have placed orders with Messrs. Mac- 
donald for upwards of 50 tools. In short, 
the sales of pneumatic tools of the firm 





during the month of May amounted to 
200, and for the first week in June alone 
70 tools.—Glasgow Correspondent of the 
London (Eng.) Times. 

Compressed air has proved very useful 
to Barnum and Bailey’s circus this season. 
A portable compressed air cleaning outfit 
has been part of the equipment of the 
show. It consists of a gasoline engine, 
direct-connected to an air compressor 
built by the General Compressed Air 
House Cleaning Company of St. Louis. 
Air under pressure is also used to operate 
a stake driver. This latter device was in- 


COMPRESSED 





AIR. 


Two additional sections of the New 
York Subway were opened on July 9, one 
from the Brooklyn Bridge southward and 
the other from the Harlem River and 
Lenox avenue (beneath Harlem River) 
northward; and the lines are now in op- 
eration from South Ferry, at the extrem 
ity of Manhattan Island, to the northern 
terminus at West Farms, near the bound- 
ary line of Bronx Park, on the east side, 
and to Broadway and 157th street (as 
heretofore), on the west side of the cit) 
The southbound express trains now all go 
through to South Ferry, where all of the 
trains run around the loop, except that in 








COMPRESSED AIR CLEANING 
vented by Louis E. Cook and Charles 
Andress and was built by the Rand Drill 
Company. It consists essentially of a 
rock drill suspended between two vertical 
guides. The side rods of the drill are 
continued below the front head and sup- 
port a round anvil which rests on a stake 
to be driven, and is held there firmly by 
means of spring clasps. As the stake is 
driven into the ground the driver or drill 
is lowered by means of a hydraulic air 
hoist and in this way follows the stake 
down until it is securely driven. Both the 
cleaning apparatus and the stake driver 
are shown in the accompanying illustra- 
tion. 





AND STAKE DRIVING OUTFIT. 
the busy hours a part stop at Bowling 
Green, the next station north of the loop. 

The South Ferry station is to have pass- 
ageways to the ferry houses there, but 
these are not yet finished. That part of 
the “ Subway” north of 149th street is on 
an elevated structure. This part of the line 
has been in operation for some months 
past, and the trains running over it have 
been run to and from the south end of the 
city over the Second avenue elevated road. 
This arrangement is now discontinued, of 
course. 

The line on the west side from 157th 
street northward is nearly finished, but 
there are two stations yet to be completed, 
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and it is said that it will be two or three 
months before that section is opened for 
traffic. Near Fort George, where the line 
is over 100 feet beneath the surface, ele- 
vators are provided; and it is said that 
these have been made larger than origin- 
ally planned. The new station at Mott 
avenue, north of the Harlem River, on the 
east side, is one of the largest on the Sub- 
way. It has a platform 375 feet long, and, 
in addition to stairways, two elevators are 
used to carry people the 50 feet between 
the station and the street level. A sketch 
map of the Subway was published in the 
Railroad Gazette of September 10. 


The Pohlé system for raising liquids 
by means of compressed air has been 
applied with a considerable degree of 
success on the properties of the [ast 
Rand Proprietary Mines. Owing to the 
tailings-wheels at the Driefontein and 
Angelo jomt mill being in great need of 
repair about this time last year, it was 
decided to put in an air-lift, on the Pohleé 
principle, to raise the pulp whilst the 
necessary repairs were being made to the 
wheels. In order to carry out this object, 
a shaft was sunk about 75 feet deep, and 
in this shaft two wrought-iron casings 
about 3 feet diameter each and closed at 
the bottom were placed; these cases act- 
ing as wells or receptacles for the tailings 
coming from the mill. In each casing 
three 6-inch rising mains, made of or- 
dinary wrought-iron screwed piping were 
fixed, these mains being open at the 
bottom for the entrance of the tailings, 
and their upper ends terminating in a 
catch-box about 48 feet above the ground. 
Compressed air, at about 31 pounds per 
square inch, was led to the bottom of 
cach rising main by means of a 1%-inch 
pipe. Two of these 6-inch pipes were 
found to be sufficient for raising the tail- 
ings from 110 stamps, and the efficiency 
of the system, from steam cylinders of 
air-compressor to work actually done, 
was about 20 per cent. This lift was in 
continuous use from August to Decem- 
ber, 1904, or about five months, and was 
found to work quite satisfactorily. 

A somewhat similar lift has now been 
in use at the New Comet battery for 
about two months and is also giving satis- 
faction. In this case the rising mains are 
of cast-iron, 8-inch diameter, and only 
one of them in each casing. These two 
8-inch pipes lift the pulp from 160 stamps. 


AIR. 3686 


It is intended to equip the new mills for 
the Angelo Gold Mines, Ltd., and Cason 
Gold Mines, Ltd., also with this type of 
air-lift, the rising mains being lined with 
wood in order to prevent any undue wear 
on the pipes. These rising mains are the 
only parts of the system liable to wear, 
and, if by lining them with wood or other 
substance this wear can be prevented, the 
Pohlé lift has many points in its favor, for 
although the power to drive may be some- 
what greater than for tailings-wheels, the 
reduction in first cost, the small space oc- 
cupied, the very slight cost of mainte- 
nance and the general cleanliness of work- 
ing may, in many instances, more than 
compensate for the slight increase in the 
bill for power, and are features which 
cannot be altogether disregarded.—South 
African Mines (Johannesburg). 


One of the most difficult irrigation un- 
dertakings of the present day is the propo- 
sition to transform 85,000 acres of the arid 
Yuma desert into fertile farming land. 
The United States Reclamation Service 
has awarded the contract for this work to 
J. G. White & Co., Ine. 

The project presents almost insur- 
mountable difficulties in many ways. The 
nearest town is the city of Yuma, located 


twelve miles down the Colorado River. 
Suitable drinking water is extremely 
scarce, and the summer temperature in 


the Yuma Desert ranges from 100 to 120 
degrees. A modern camp will be built, 
and will be controlled by special officers 
employed by the contractors, or by the 
government police of the Indian Reser- 
vation. It will be equipped with a com- 
plete refrigerating system to provide ice 
and cold storage. 

The transportation difficulties will be 
overcome to a great extent by the use of 
a 30-foot gasoline launch to run as an 
express boat between the dam and the 
city of Yuma. Barges and other floating 
equipment will be used to transport heavy 
supplies. At the dam will be located com- 
plete telephone and telegraph systems, so 
that constant communication may be had 
with the city of Yuma. 

At a point where the Colorado River 
forms a dividing line between the State 
of California and the Territory of Ari- 
zona a dam one mile long will be built 
across the river. It will extend completely 
across the valley, and will have a sluice- 
way at either end which will be connected 
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with the main arteries of the system of 
irrigating canals. Under ordinary condi- 
tions the Colorado River at this point is 
about one-quarter of a mile wide, but the 
flats on either side are frequently flooded 
by high water. This is especially the case 
during the early summer months, when 
heavy floods are caused by melting snow 
in the mountains. 

The contractors estimate that the work 
will require the removal of over 300,000 
cubic yards of solid rock excavation and 
300,000 cubic yards of lighter material. 
The rock will afterward be used for filling 
in the dam. The three vertical concrete 
core walls in the interior of the dam will 
require 30,000 cubic yards of concrete 
and 50,000 linear feet of sheet piling; 80 - 
000 cubic yards of rock paving 3 feet thick 
will be needed to complete the face of the 
dam. 

Very little work can be done during the 
time of heavy floods, and the construction 
is to be pushed rapidly this fall and 
winter, so that the dam may be finished 
before the wet season of 1906. To facili- 
tate construction, large orders have al- 
ready been placed for prompt shipments 
of the elaborate equipment necessary to 
successfully complete the work. Construc- 
tion will be supervised by specially 
trained men, who will act under instruc- 
tions from their New York office. As in- 
dicative of their determination to finish 
this great work within the year, it is in- 
teresting to know that work was actually 
commenced by the White Company’s en- 
gineers within six hours after the contract 
had been signed. 


In a paper recently read before the 
Buffalo Foundrymen’s Association, Mr. 
W. H. Carrier strongly advocated the use 
of the fan rather than the positive blower 
to supply the blast to the cupola. The fan 
furnishes a variable air volume at a con- 
stant pressure, whilst the blower delivers 
a constant quantity of air at a variable 
pressure. The fan is, he states, more 
elastic, giving a great volume of air when 
most needed, at the beginning and end of 
a heat, and the air supply is more readily 
under control than with a positive blower. 
The latter, when new, has an efficiency 
of 70 to 75 per cent., whilst that of the 
fan does not generally exceed 60 to 65 per 
cent.; though at a slightly extra cost this 
efficiency can be increased to 70 per 
cent. The fan, however, retains its in- 


itial efficiency, which is not the case with 
the positive blower. Mr. Carrier says 
that the practice of using a fan and lower 
air pressures appears to be growing 
amongst foundrymen. Larger tuyeres are 
thus provided, giving a better distribution 
of the blast. He gives the following table 
of the capacity (Cap.) in pounds of iron 
per hour, of cupolas of the different 
diameters noted, together with the air re- 
quired per minute (A.P.M.), and the 
horse-power (H.P.) necessary with dif- 
ferent blast pressures: 


PRESSURE OF BLastT. 


10 Oz. 12 Oz. 14 Oz, 16 Oz 


Diameter 
of Cupola. 
| 


In. (| Cap. | 5,690 | 6,230 | 6,730 | 7,200 
+j|A.P.M. 23 1,568 1,688 1,100 
(| H.-P. | 17.4 | 9.7 12.3 15.0 
{ Cap. | 7,740 8,480 9,170 9,800 
85 <~\|A P.M.| 1,985 | 2,120 2,293 2,450 
{| B.-P. | 100] 132 16.7 20.4 
{| Cap. | 10120 | 11,080 | 11,970 | 12,800 
40 <\A.P.M.| 2,530 | 2,770 2,993 8,200 
{| H-P.| 182 17.3 21.8 26.6 


| 
{| Cap. | 12,810 | 14,080 | 15.150 | 16,200 
45 <~|A.P.M]| 3,203 3,508 3,788 4,050 
(| H.-P. | 167 | 21.9 | 27.6 82.7 
- | 15,810 | 17,820 18,700 20,000 
50 ~|A.P.M| 3,953 | 4,330 4,675 5.000 
{| H.-P. | 206 | 27.0 34.0 41.6 


(| Cap. | 19,130 | 20,960 | 22,610 | 24,200 

55 A.P.M.| 4,788 5,240 5,660 6.050 
(| H.-P. 24.9 | 82.7 41.2 50.8 
Cap. | 22,770 | 24,910 | 26,940 | 28,800 

60 A.P.M.| 5,693 | 9,236 6,735 7,200 
H.-P. | 296 | 28.9 49.0 59.0 

, .Cap._ | 26,2730 | 29,270 | 31.620 | 33,800 

°5 ~ A.P.M.| 6,683 7,313 7,905 8,450 
{| H.-P. | 3848 | 45.7 57.5 70.3 


\ Cap. 39,990 33,950 36,670 39,200 
70 <|A.P.M.! 7,748 | 8.488 | 9,168 | 9.800 
{; H.-P. | 408 52.9 66.7 81.5 


A Royal Commission has _ recently 
inquired into the ventilation and sanitation 
of mines of Western Australia. The re- 
port of the Commission contains very 
comprehensive views on the different 
aspects of the subject. Many statements 
and suggestions are made which we rec- 
ommend to the notice of our own depart- 
ment at Winchester House. Not so very 
long ago the Phthisis Commission pre- 
sented its report, and we are bound to 
confess that the Commissioners of our 
Sister Colony have prepared a more use- 
ful work on _ silicosis and kindred sub- 
jects than did the Transvaal Commission. 
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At the same time there are, it seems to 
us, several impracticable suggestions in 
the volume under review. ‘The necessity 
for good ventilation and sanitary condi- 
tions in mines is strongly insisted upon 
from the humanitarian aspect, and 
from an economic point of view. 


also 


The miner first, the mine owner second, 
is the order. But since the health of the 
miner so largely affects the cost of pro- 
duction, the importance to the mine- 
owner of sound hygienic conditions is ap- 
parent. Yet there are times when this 
fact seems to be overlooked. To quote 
an example. It is now fairly well re- 
cognized that in the future the levels of 
Rand mines will be driven much further 
apart than at present. This will decrease 
the cost of development, but as the 
Western Australian Commission points 
out, it will not improve the health of the 
workers. Then, again, the question of 
sinking more shafts than are necessary for 
raising and lowering men, and _ hoisting 
ore is one which has these two important 
aspects, the humanitarian and_ the 
economic. The practicable reconciliation 
of the two is a matter of much moment 
and great complexity. The Westralian 
Commission found that ventilation in their 
mines was by no means as good as it 
should be. We doubt very much if any 
similar Commission of any importance has 
ever returned a dissimilar verdict. There 
will always be room for improvement. 
Even compulsory ventilation has to 
recognize the claims of capital. 

How are the conditions existant in the 
mimes to be improved? Mr. Montgomery, 
the State Mining Engineer, and his fellow- 
commissioners make a large number of 
recommendations. Further investigations 
are required, and legislation is suggested 
with a view to enforcing testing air, the 
use of mechanical appliances to assist 
ventilation, the use of compressed air for 
ventilation, the use of sprays, atomizers, 
and adequate provision for more cleanli- 
ness and better sanitation. Mr. Armand 
Caudan, of Kalgoorlie, brought before the 
Commission a devise for minimizing the 
dust from rock drills which deserves men- 
tion. This is an apparatus consisting of 
an adjustable tabular arm with a trumpet- 
shaped mouth, which he proposes to fit 
pretty closely to the rock faceround the 
drill hole, by means of a _ pneumatic 
cushion. A small fan, driven by com- 
pressed air, was to cause suction of air 
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through the apparatus, and drive the dust 
into a vessel of water. This idea seems to 
us to be certainly worth attention. More 
prominence might have been given by the 
Westralian Commission to the question of 
earth temperatures, although the lesser 
depths at which mining is carried on at 
Kalgoorlie do not make the matter of 
such importance there as on the Rand. 
The report, let us add, is one deserving 
of much study by doctors, mining 
engineers and mine-owners.—South Afri- 
can Mines (Johannesburg). 


G. L. B., writing for Mines and Minerals 
from Elk Valley, Tenn., says: “I have 
often heard the question asked, How 
much pit room should there be to require 
a compressed-air plant consisting of a 
compressor to run, say, 16 machines? The 
following suggestions on this subject may 
be of value to some of your readers: 
There will be a difference according to 
the height of the seam to be worked; the 
lower the coal the fewer rooms a machine 
can keep up. Comparing a 3-foot seam 
of coal with a 5-foot seam, when worked 
on the double-room system with 40-foot 
rooms, since the 3 G Harrison pick 
machine cuts 5 feet deep we have 5 X 3 


40 & 60 pounds 18 tons for a 3-foot 
seam. Now, with the 5-foot seam we 
have 5 X 5 & 40 X 60 pounds 30 tons 


for every cut. A 3-foot seam therefore 
needs a little over 134 times the room 
needed in a s-foot seam to have the same 
output. In the 3-foot seam two good men 
can load out 18 tons in one shift of 8 to 
9 hours. Then the machine has to go 
back and cut again. On the other hand, in 
the 5-foot seam it will take two good men 
2 days to clean it up so the machine can 
go in to cut again. Two partners as near 
as possible with the same abilities can 
load out one room and clean up and 
timber it properly before starting on the 
other. That keeps them loading regularly 
and also gives the runner a good chance 
to regulate his cutting. In tolerably good 
cutting.coal like we have in Kentucky and 
Tennessee, a good machine runner ought 
to keep up at least 5 rooms, cutting 80 feet 
to 90 feet per day. After he once over- 
takes his loaders it is always best to 
have at least 2 spare rooms for each run- 
ner to cut in his spare time; he can 
always find time to cut them. The loaders 
always find some time to load them out. 

“T think to run 16 machines in a 3-foot 





3689 


seam there should be at least 55 to 60 
rooms. Ofcourse, the plant once installed, 
the entries can be worked night and day 
for, say, from 6to9 months and then have 
the required room. After that, the entries 
can be worked gob fashion and that will 
give the width of another room for each 
entry and air-course. After the mine has 
developed to that stage there would be an 


average of at least 14 machines in oper- 
ation taking into consideration  break- 
downs, broken throttles, hose, air pipes, 


or waiting for picks or cleaning up, ete. 
In all well-regulated machine mines there 


are more or less pick men. In some 
instances 142 to 2 pick men are required 
for each machine at work. These men 


draw pillars or stumps, or work where 
the top is too dangerous to have coal taken 
out with the machines. With 14 machines, 
each making an average of 25 to 30 tons 
per day, and allowing for accidents, short- 
age of cars, wrecks, etc., and with pick 
men included, we can therefore produce 
380 tons per day. Taking everything into 
consideration, 16 machines in a seam from 
3 feet to 3 feet 6 inches ought to have not 
less than 55 to 60 rooms; and with 4 feet 
to 5 feet thickness, 40 to 45 rooms; and 
with entries 6 feet to 6 feet 6 inches high, 
30 to 35 rooms to start on. The difference 
in proportion is on account of driving 
narrow entries in the thicker coal. It is 
impractical to work with any less with the 
3 G machine without the seam is level or 
nearly so. J have seen a vein 2 feet 6 
inches worked successfully with the P. G. 
machine and also with the 3 but they 
dug out from 9g inches to 1 foot of fireclay 
bottom, which gave them 3 feet 6 inches 
running height. For instance, if we have 

board the usual length, 9 feet, it has to 
be at least 1 foot higher on the outer end 
than at the face; that leaves 18 inches to 
operate in, and if the coal seam waves any 
at all it becomes an impossibility to under- 
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cut it going much up hill, because the 
board would be nearly touching the roof; 
therefore, I think it can only be worked 
at 2 feet 6 inches when level, and on a 
very level board at that. 

“ All pillars should be taken out by pick 
men. The danger point for cutting pillars 
with the machine is reached after driving 
up the room 60 yards. After cutting across 
the pillar there would be from rib to rib 
40 feet (breadth of room) plus 24 feet 
(thickness of pillar) and 4o feet (breadth 
of room), equals 104 feet to the gob. It is 
not altogether the fear of caving in, but 
in 104 feet width of gob there may be 
piece of slate weighing several pounds, 
enough to seriously hurt or kill both 
hostler and runner; it may give way with- 
out much warning, and the noise from the 
machine might make it impossible to hear 
1” 

The plans under consideration for the 
remodeling of the national Capitol provide 
for moving the front of the old structure 
far enough forward to bring the main wall 
at its centre under the extreme projection 
of the dome, for two new series of alcoves 
on the main floor, and for the addition of a 
column on each side of the main pediment 
These “ Proposed Changes in the National 
Capitol” will be fully described by Chris 
tian Brinton in the September Century, 
and there will be published for the first 
time some of the plans of Messrs. Carrére 
& Hastings, the consulting architects 
Important as are the proposed alterations, 
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U.S. PATENTS GRANTED JULY, 1905. 


Specially prepared for ComPpRESSED AIR. 

793,657. PNEUMATIC BRUSH. Lewis W. 
Hardy, Chicago, Ill., assignor of one-half to 
Herman W. Stillman, Chicago, Ill. Filed June 
5, 1902. Serial No. 110,301. 

793,697. PNEUMATIC COUPLER 
MUSICAL INSTRUMENTS. 
Votey, Summit, N. J., 
Company, New York, N. 


FOR 
Edwin S. 
assignor to Aeolian 


Y., a Corporation of 


Connecticut. Filed Feb. 27, 1904. Serial 
No. 195,520. 
793,756. PNEUMATIC ARM-REST FOR 


BOOKKEEPERS OR WRITERS. William W. 
Williams, Appleton, Wis. Filed Mar. 3, 1905. 
Serial No. 248,341. 


793,876. FLUID-PRESSURE HAMMER. Carl 
R. Green, Chicago, Ill. Filed Apr. 13, 1904. 


Serial No. 202,967. 

















A fluid-pressure 


power-hammer having a 
cylinder and a reciprocating hammer therein, a 
double-piston valve for controlling the flow of 
the motive fluid to the cylinder, one piston of 
the valve being of larger diameter than the other, 
a port leading from the large end of the valve 
to the cylinder near its front end, whereby the 
air that is compressed in the said front end is 
used to shift the valve in one direction by 
pressure on the large piston, and the air com- 
pressed in the rear end of the cylinder is used 
to return the valve to its original position, and 
extending through the valve through 


which air is admitted to the front end of the 


the port 


cylinder to return the hammer-piston. 

793,910. COMPRESSED-AIR-O PERATED 
HYDRAULIC BRICK MACHINE, 
S. Rouse, Alexandria, Va. 
Serial No. 719,466. 


Thomas 
1899. 


Filed June 5, 


A hydraulic press for bricks and the like, the 
combination of a plunger, hydraulic apparatus for 
operating the same, including a cylinder, a main 
piston working in said cylinder, an auxiliary 
piston also working in said cylinder, a source 
of air under pressure, and connections whereby 
the main piston is operated to actuate the plunger 
to compress the bricks, and the two pistons are 
operated together to actuate the plunger at an 
accelerated speed to discharge the bricks for the 
molds, 
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794,122. SAND-BLAST DEVICE. 
garten, New York, N. Y. 
Serial No. 234,810. 


Leo Rosen- 
Filed Nov. 29, 1904. 


A sand-blast device the combination with a 
reservoir, of an outlet-pipe extending from a 
point above said reservoir centrally to and having 
its mouth at a point within and adjacent the 
bottom of said reservoir, a pressure-pipe extend- 
ing past and connected to the upper end of said 
outlet-pipe and a connecting-pipe between said 
pressure-pipe and the top of said reservoir. 


794,166. AIR-MOISTENING. Carl A. Erbsloh, 
sarmen, Germany. Filed Mar. 3, 1904. Serial 
No. 196,454. 

The combination of two standards, a number 
of superposed liquid-troughs fixed between said 
standards, guide-bars located in said troughs and 
an endless cloth adapted to be carried round the 
bars to form moistening-surfaces as described and 
for the purposes set forth. 
794,197. PNEUMATIC 

Stearns, Batavia, N. Y. 

Serial No. 219,807. 


TIRE. William F. 
Filed Aug. 8, 1904. 


794,222. AUTOMATIC AIR-BRAKE FOR 
RAILWAYS. Samuel H. Heginbottom, Sag- 
inaw, Mich., assignor to American Air Brake 


Company, Chicago, Ill., a Corporation of 


Arizona. Filed Oct. 13, 1904. Serial No. 
228,266. 

794,248. ENGINE FOR COAL-CUTTING 
MACHINES. John G. Patterson, Manchester, 
England. Filed Apr. 14, 1903. Serial No. 


152,504. 





In combination, a pair of cylinders, a double 
piston in each cylinder, a piston-rod for each 


piston, and a cutting-tool for each piston-rod, 
the said cylinders having an inlet-port common 
to both and ports which convey air under 
pressure alternately behind the opposite ends of 


the piston, and ports which convey the air in one 


cylinder to the opposite end of the other 
cylinder. 
794,266. ELECTRIC SIGNALING AND 


ELECTROPNEUMATIC TRAIN-CONTROL 
SYSTEM. John A. Whyte, Toronto, Canada. 
Filed Mar. 5, 1904. Serial No. 196,776. 


794,320. AIR-VALVE FOR SAFETY TRAIN- 
STOPS. Hiram G. Sedgwick, New York, 
N. Y. Filed Dec. 17, 1904. Serial No. 237,215. 
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794,350. AIR-BRAKE-CONNECTION JOINT. 
Sigmund Feust, New York, N. Y. Filed Feb. 
27, 1904. Serial No. 195,615. 


794,372. PNEUMATIC TIRE. David J. May, 
Detroit, Mich. Filed Jan. 3, 1905. Serial No. 
239,289. 


794,382. AUTOMOBILE-BRAKE. John Unser, 
Carthage, N. Y. Filed Sept. 22, 1904. Serial 
No. 225,420. 


794,384. MINE VENTILATION. Frederick C. 
Weber, Pittsburg, Pa. Filed Feb. 26, 1904. 
Serial No. 195,418. 





The combination with a mine having a shaft, 
a main passage, and a series of rooms communi- 
cating with the main passage, of a system of 
air-supply pipes and exhaust-pipes laid on top of 
the ground outside the mine and shaft, and hav- 
ing separate branches immediately tapping each 
of the rooms independently of the shaft and 
main passage. 


794,398. ELECTRIC DRILL-MOTOR. Francis 
E. Drake, St. Louis, Mo. Filed Sept. 30, 
1904. Serial No. 226,622. 


The combination of an electric drill having an 
outer casing and passages for the circulation of 
air, an electric fan-motor within said casing for 
forcing air through said passages, a supply cir- 
cuit for operating said drill, and an independent 
supply-circuit for operating said fan-motor. 


794,473. MACHINE FOR MANUFACTURING 
PNEUMATIC WHEEL-TIRES. <Amedee E. 
Vincent, Noisy-le-Sec, France. Filed Apr. 7, 
1905. Serial No. 254,412. 


794,507. SAND-BLAST APPARATUS. Willis 
R. King, New York, N. Y., assignor to The 
Hanson & Van Winkle Company, a Corpora- 
tion of New Jersey. Original application filed 
May 21, 1903. Serial No. 158,093. Divided and 
this application filed Oct. 30, 1903. Serial 
No. 179,124. 


A sand-blast apparatus, a forcing-medium con- 
ducting means, means for conveying an abrading 
material having its point of delivery within said 
forcing-medium-conducting means near _ but 
above the point of delivery of said fore- 
ing-medium-conducting means, whereby the 
abrading material is delivered directly within 
the stream of the forcing medium for producing 
a mixture of the abrading matcrial with the 
forcing medium to deliver the abrading material 
with accelerated motion upon a body or surface, 
and means for regulating the acceleration of the 
mixture of abrading material with the forcing 
medium, substantially as and for the purposes 
set forth. 


794,586. PNEUMATIC TOOL. John C. Camp- 
bell, Chicago, Ill., assignor of two-thirds to 
Clinton C. Murphy and John H. Allen, 
Chicago, Ill. Filed Jan. 2, 1904. Serial No. 
187,445. 








In apparatus of the character described, the 
combination with the body and with the tool or 


set, of a yielding connection upon the outside of 
the body and extending between and secured at 
its opposite ends to the body and the tool or 
set respectively and arranged to retain said tovl 
or set against accidental displacement by the 
blow of the piston. 
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794,682. TUNNELING SHIELD. Ernest W. 
Moir, London, England, assignor to S. Pearson 
& Son, Incorporated, Long Island City, N. Y., 
a Corporation of New York. Filed Mar. 18, 
1905. Serial No. 250,783. 


In combination with a tunnel-lining and its 
advancing shield, a packing-ring to close the 
joint between the tail of the shield and the 
tunnel-lining and means to draw the packing- 
ring longitudinally of ‘the shield and up to its 
seat. 


794,638. TUNNELING-SHIELD. Ernest W. 
Moir, London, England, assignor to S. Pearson 
& Son, Incorporated, Long Island City, N. Y., 
a Corporation of New York. Filed Mar. 18, 
1905. Serial No. 250,784, 

In combination with a tunnel-lining and ad- 
vancing shield, a packing ring consisting of a 
series of spring carried by the 
shield and bearing against the tunnel lining. 


bowed plates 


794,635. APPARATUS FOR ERECTING TUN- 
NELS. Ernest W. Moir, England, 
assignor to S. Pearson & Son, Incorporated, 


London, 


Long Island City, N. Y., a Corporation of 
New York. Filed Mar. 18, 1905. Serial No. 
250,786. 








The combination of a tunnel-lining, supporting- 
brackets therein and two sets of rails on the 
brackets with a traveling stage having wheels to 
run on both sets of rails and means for readily 
releasing one set of rails from their supporting 
position to permit their longitudinal adjustment. 
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794,634. TUNNELING SHIELD. . Ernest W. 
Moir, London, England, assignor to S. Pearson 
& Son, Incorporated, Long Island City, N. Y., 
a Corporation of New York. Filed Mar. 18, 
1905. Serial No. 250,785. 


In combination with a tunnel-lining and ad- 
vancing shield, means to freeze moist material 
pugged in the joint between the lining and 
shield. 


794,674. VALVE FOR PNEUMATIC MUSICAL 
INSTRUMENTS. Eugene De Kleist, North 
Tonawanda, N. Y. Original application filed 
Feb. 6, 1908. Serial No. 142,198. Divided and 
this application filed Sept. 1, 1904. Serial 
No. 222,924. 


794,752. 


APPARATUS FOR ALLAYING DUST 


IN CONNECTION WITH ROCK-DRILLING 
William C. Stephens, Cam- 
Filed May 23, 1904. 


MACHINERY, 
borne, England. 
No. 209,423. 


Serial 

















A device of the class described, the combin- 
ation with a spraying device, of an air-supply tap 
of a rock-drill, said tap being provided with an 
admission-port for inde- 
pendent passages to the rock-drill and spraying 
device and a plug in said tap constructed to 
admit a supply of compressed air to either or 
both of said passages whereby said rock-drill and 
said spraying device may be operated separately 
or together, substantially as and for the pur- 
poses described. 


compressed air and 


794,818. 
Smith, Iowa, 
Hardsocg, Ottumwa, Iowa. 
Serial No. 158,419. 


COAL-MINING MACHINE. 
Ottumwa, 


Clark J. 
assignor to Martin 
Filed May 23, 1903. 


A machine of the class described, the cutting 
mechanism, comprising the cutter-bar, the screw 
thereon and projecting wholly from the periphery 
of the bar and the helical sectional cutters on 
said screw. 


794,835. TRIPLE VALVE FOR AIR-BRAKES. 
Oliver A. Alexander, Philadelphia, Pa. Filed 
Apr. 28, 1904. Serial No. 204,556. 
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794,911. PNEUMATIC-ACTION FOR MU- 
SICAL INSTRUMENTS. Frederick W. 
Wood, Kansas City, Mo. Filed Mar. 31, 1905. 
Serial No. 253,202. 


794,918. PNEUMATIC OPHTHALMIC-CHART 
CABINET. Louis O. Bisang, San Francisco, 
Cal. Filed Feb. 17, 1905. Serial No. 246,072. 


794,930. DRILL-STRIKING MECHANISM 
FOR ROCK-DRILLING ENGINES. Lafay- 
ette Durkee, Denver, Colo. Filed June 7, 
1904. Serial No. 211,491. 


A drill-striking mechanism for rock-drills, a 
disk having recesses therein, hammers pivoted in 
said disk beyond its axial centre, and arranged 
and adapted to swing out into drill-striking posi- 
tion by centrifugal force and to recede into 
said recesses out of drill-striking relation after 
a drill-striking stroke, suitable buffer devices in 
the opposite walls of said recesses arranged to 
receive the operative strokes of said hammers, 
and means for locking said hammers in said re- 
cesses in positions of disuse. 


794,975. AIR-BRAKE VALVE. David S. Gil- 
bert and James W. Gilbert, Reading, Pa. 


Filed June 17, 1904. Serial No. 213,038. 


795,008. AIR-DISTRIBUTING DEVICE FOR 
PNEUMATIC FORGE-HAMMERS. Carl F. 
W. A. Oetling, Strehla, Germany. Filed 
Aug. 28, 1903. Serial No. 171,039. 


795,024. PNEUMATIC SYSTEM OF MOTOR 
CONTROL. Frank E. Case, Schenectady, 
N. Y., assignor to General Electric Company, 
a Corporation of New York. Filed Dec. 5, 
1902. Serial No. 134,001. 


795,085. FLUID-BRAKE. Richard D. Whiting, 
New York, N. Y. Filed Nov. 5, 1904. Serial 
No. 231,574. 

795,108. PNEUMATIC PILLOW. Louis F. 
Doellinger, Des Moines, Iowa, assignor of 
one-half to Lawrence M. Holliday, Des 
Moines, Iowa. Filed Dec. 14, 1904. Serial 
No. 236,883. 


795,148. MEYHOD OF TUNNELING. James 
C. Meem, Brooklyn, N. Y., assignor of two- 
thirds to The Borough Construction Company, 
Srooklyn, N. Y. Filed Oct. 14, 1903. Serial 
No. 177,054. 

795,217. PNEUMATIC ADJUSTABLE SHOE 
FORM. Charles D. Gaunt, Indianapolis, Ind. 
Filed Mar. 2, 1904. Serial No. 196,216. 

795,385. RECHARGING DEVICE FOR AIR- 
BRAKES. Nils V. H. Bergenheim, Oakland, 
Cal. Filed Sept. 21, 1904. Serial No. 225,321. 


795,169. ROCK-DRILL. George S. Power, 
Passaic, N. J., assignor to Wickes Brothers, 
New York, N. Y., a Corporation of Michigan. 
Filed Feb. 23, 1905. Serial No. 246,828. 








A rock drill, the combination of a cylinder, a 
piston having a piston-rod integral therewith, a 
neck or front head composed of halves detach- 
ably secured together, separately connected to 
said cylinder and adapted for a working fit with 
said piston-rod, a threaded portion upon said 
neck or head, an adjustable gland adapted to 
work upon said threaded portion, a_ tapered 
opening in said gland, and a tapered split bush- 
ing adapted to fit within said opening and to 
surround said piston-rod and pack same when 
said gland is adjusted. 


795,897. SAFETY DEVICE FOR’ TRAINS. 
Willy Knorn, Berlin, Germany. Filed Dee. 5, 
1904. Serial No. 235,615. 


795,401. AIR-BRAKE CONTROLLER. Edward 
B. Leigh, Chicago, Ill. Filed Mar. 24, 1904. 
Serial No. 199,808. 


795,412. PNEUMATIC GRAIN-ELEVATOR. 
Samuel Olson, Chicago, Ill. Filed Feb. 6, 1905. 
Serial No. 244,418. 


A pneumatic grain elevator, the combination 
of a suitable tank or receptacle having arranged 
therein near its upper end a_horizontally-dis 
posed partition, having apertures therein, a 
grain-suction pipe passing through the top of 
said tank and connected to said partition in line 
with an opening therein, an air-suction pipe 
connected to the top of the tank and communica- 
ting with said tank above said partition, an 
exhaust-fan chamber connected with the op 
posite end of said air-suction pipe, an exhaust 
fan arranged in said chamber, a flexible suc- 
tion-tube secured to the lower end of said grain 
suction pipe and discharge-valve arranged in the 
lower end of said tank, substantially as de 
scribed. 


795,465. PUMPING APPARATUS. Frederick C. 
Weber, Pittsburg, Pa. Filed Dec. 17, 1904. 
Serial No. 237,190. 

Pumping apparatus comprising a fluid-chamber, 

a discharge-tube for the chamber, an air-chamber, 

means for varying the pressure in the air- 


chamber, and means controlled by variations of 
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pressure in said air-chamber for subjecting the 
surface of the fluid in the fluid-chamber to air- 
pressure. 

Pumping apparatus comprising a_ well-casing 
closed at its upper end, a discharge-tube ex- 
tending upward therethrough, an air-chamber 
open to the upper end of the tube, a pump hav- 
ing its intake connected to the lower portion of 
the chamber, a compressor having its intake con- 
nected to the well-casing, a receiving-chamber at 
the lower end of the discharge-tube having a 
valved inlet, pipe extending from the receiving- 
chamber, a receiver supplied from the com- 
pressor, a valve adapted in one position to place 
the receiver in communication with pipe and in 
another position adapted to close said communi- 
cation and open communication between pipe 
and the intake of the pump. 


795,472. SAND-DELIVERING APPLIANCE. 
George A. Baker, Norwich, N. Y. Filed July 
20, 1904. Renewed Apr. 17, 1905. Serial No. 
256,113. 


The herein-described sand-delivering appliance 
comprising the combination with the supply-pipe 
leading to the sand-box or other source of supply, 
of a sand-receiving chamber, an adjustable dis- 
charge pipe located at the lower end of said 
chamber; a casing attached to the lower end 
of the supply-pipe and below the sand-ports in 
said pipe; a piston having a tubular stem fitting 
in said casing, said stem leading into direct 
communication with the upper end of the dis- 
charge-pipe; a port in the casing leading from 
the upper to the lower end thereof; means to 
hold the piston normally downward whereby the 
lower end of said port will be closed by the 
peripheral edge of the piston and an air-supply 
pipe leading to the lower end of the casing 
beneath the piston, whereby when air is intro- 
duced the piston will be raised and the air pass 
through said port into the upper end of the 
casing and thence downward through the tubu- 
lar piston-rod and into the contiguous end of the 
discharge-pipe, all combined substantially as 
specified and for the purposes set forth. 


795,531. APPARATUS FOR INFLATING 
PNEUMATIC TIRES OF MOTOR-VE- 
HICLES. Andre Michelin, Paris, France. 
Filed Jan. 11, 1905. Serial No. 240,550. 


795,608. PNEUMATIC. William E. Haskell, 
Brattleboro, Vt., assignor to Estey Organ Com- 
pany, Brattleboro, Vt., a Corporation of Ver- 
mont. Filed Mar. 30, 1905. Serial No. 252,978. 


252,9 


795,726. ELECTRIC AND PNEUMATIC 
GOVERNOR. William H. Nightingale, Phila- 
delphia, Pa., assignor to John E. Reyburn, 
Philadelphia, Pa. Filed July 16, 1904. Serial 
No. 216,826. 
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An electric and pneumatic governor, a_base- 





plate, a case mounted thereon, a solenoid within 
the case, carbons fixed to the exterior of the case 
and at opposite sides thereof, electrical con- 
nections to one series and from the opposite 
series, a pole-plate for the solenoid, two series 
of movable carbons having attachments to the 
pole-plate and whereby they are moved by gravity 
to contact with the fixed carbons and from 
contact therewith by the solenoid, a fuse between 
the movable carbons, and means whereby the 
solenoid is energized, the contact of the carbons 
and the electrical circuit therethrough is broken 
at a predetermined accumulation of pressure, 
and the pole-plate is released to form the circuit 
at a predetermined decrease of pressure, sub- 
stantially as set forth. 


795,735. FLUID-PRESSURE FEEDING DE- 
VICE FOR ROCK-DRILLING ENGINES. 
Charles H. Shaw, Denver, Colo. Filed June 
1, 1904. Serial No. 210,704. 








A fluid-pressure feeding device for rock-drilling 
engines, the combination with a pneumatic-ham- 
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mer rock-drill, of a fluid-pressure feed-cylinder, 
arranged in axial alignment with said pneumatic 
hammer, and comprising a cylinder arranged 
and adapted to be held in a. fixed position rela- 
tive to said pneumatic hammer, a_piston-rod 
provided with an enlarged piston-head recipro- 
cally mounted in said cylinder, and arranged to 
receive a constant fluid-pressure on its rear end, 
said piston-rod having its outer end _ rigidly 
secured to the rear end of said pneumatic 
hammer, a cylinder-head in the rear end of said 
cylinder, a fluid-inlet in said cylinder-head 
adapted to admit a supply of fluid-pressure to 
the rear end only of said piston, and means in- 
cluding a fluid-escape passage in said cylinder 
for defining the feeding stroke of said piston, 
whereby a fluid-pressure at the rear of said 
feed-cylinder’s piston, feeds said pneumatic 
hammer forward from said feed-cylinder as fast 
as said pneumatic-hammer rock-drill cuts into 
rock, substantially as described. 


795,693. AIR-BRAKE APPARATUS. Frank S. 
Cravens, Lexington, Ky. Filed Apr. 3, 1905. 
Serial No. 253,478. 


795,731. FLUID-PRESSURE SHUTTLE-ACT- 
UATING MECHANISM FOR LOOMS. 
Samuel F. Patterson, Baltimore, Md. Filed 
Aug. 11, 1903. Serial No. 169,139. 


795,771. PNEUMATIC DISCHARGING DE- 
VICE FOR LIQUID-CONTAINING VES- 
SELS. Isaac W. Heysinger, Philadelphia, Pa. 
Filed July 30, 1904. Serial No. 218,846. 


A pneumatic discharging device for liquid- 
containing vessels, the combination of a jar- 
body having its upper end open, and provided 
with means for securing a detachable cover there- 
upon, a detachable annular cover, said cover 
provided with a vertical guide-opening with sub- 
stantially vertical walls, open above and below, 
into said jar, and a hollow vertically-reciprocable 
pneumatic pressure-piston having substantially 
vertical walls, and adapted to the interior of said 
guide-opening of said cover, said pressure-piston 
closed above and provided with an‘ air-vent 
adapted to admit air when said piston is raised, 
and, when closed by the thumb of the operator, 
or other like means, and said piston is forced 


down, to compress said air and liquid within 
said jar-body, together with a suitable discharge- 
pipe leading from the bottom of said jar up- 
wardly above the level of liquid contained 
therein, and externally to said jar, substantially 
as and for the purposes set.forth. 
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12 COMPRESSED AIR. 


The Stearns-Roger Manufacturing Company, 
| CONSTRUCTING ENGINEERS. 








Chlorination Mills, Electric Plants _—- 
~_ 


Compressed Air Plants of any capacity. 
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| ROGER’S IMPROVED CRUSHING ROLLS. 


| Patented in the United States and Foreign Countries. 













“These Rolls have been running very satisfactorily and appear to us to be unquestionably 
| the best type of roll yet devised. General Manager, 
MOLLIE GIBSON & A. J. MILLS, Aspen, Colorado.” 





| Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, GENVER, COLO., U. 8. A. | 











COMPRESSED AIR. 
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THE 


ENGINEERING 
MAGAZINE 


AN INDUSTRIAL REVIEW 


THE ENGINEERING MAGAZINE 
ange the best original articles 
y the highest authorities on all 
phases 

progress. 

Additional and exclusive fea- 
tures are: a Review and Topical 
Index to the current contents of 
nearly two hundred engineering 
and industrial journals; Current 
Record of New Technical Books ; 
Industrial News; latest Improved 
Machinery and new Trade Liter- 
ature. 

Every number is a valuable refer- 
ence book for every engineer or 
student of engineering. 

Ask for sample copy and descrip- 
tive circular. 


THE ENGINEERING MAGAZINE 
140-142 Nassau St., New York. 


of current engineering 





‘‘Compressed Air”’ 


Orders now received for 
Bound Copies of 
VOL. 9 


Record of another year’s happen- 
ings and inventions in which 
Compressed Air figures. 





$2.00 


Forwarded Postpaid on receipt of price 


COMPRESSED AIR 


11 BROADWAY 
NEW YORK 











NOW 


LARCE 8vo. ABOUT 
700 PACES. 

600 HANDSOME 

ILLUSTRATIONS. 


2 (ONPRESSED 


A 


By 
GARDNER D. 
HISCOX, M.E. 


PRICE, $5.00. 








READY 


COMPRESSED AIR 


ITS USES AND APPLICATIONS 


A complete treatise on Com- 
pressed Air, comprising its phys- 
ical and operative properties from 
a vacuum to its liquid form. Its 
thermodynamics, compression, 
transmission, expansion, and its 
uses for power purposes in min- 
ing and engineering work; 
pneumatic motors, shop tools, 
air blasts for cleaning and paint- 
ing. The Sand Blast, air lifts, 
pumping of water, acids and 
oils; aeration and purification 
of water supply, are all treated, 
as well as railway propulsion, 
pneumatic tube transmission, re- 
frigeration. The Air Brake, and 
numerous appliances in which 
compressed air is a most conveni- 


ent and economical vehicle for work—-with air tables of compression, expansion and physical 
properties. Copies of this book will be sent prepaid to any address on receipt of price. Address 


COMPRESSED AIR, 11 Broadway, New York 
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COOPER- 
CORLISS 
ENGINES 








FOR ALL POWER PURPOSES 





Complete Plants a Specialty 


EXCELLENT FACILITIES FOR HANDLING EXPORT TRADE 





ESTABLISHED 1833. 


att _C. & G. COOPER COMPANY 


MT. VERNON, OHIO, U. S. A. 





BRANCH OFFICES: 
NEW YORK 


1430 Bowling Green Building 
F, W. IREDELL 
BOSTON 


411 Weld Building 
B. A. CHURCH 
ATLANTA 
Candler’ Building 
E. W. DUTTON 
CHICAGO 
1436 Monadnock Block 
J. HOLT GATES 
PHILADELPHIA 
820 Drexel Bldg. 
NEW ORLEANS 
217-231 Gravier St. 
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JUST PUBLISHED 


Electrician’s Handy Book 


By T. O’CONOR SLOANE, A.M., E.M., PH.D. 


Handsomely Bound in Red Leather, with Titles and 
Edges in Gold. Pocket Book Style. 500 Illustrations, 
800 Pages. 


Price, Postage Paid, $3.50 


This book supplies a distinct want in the realm of electrical 
literature. It is designed to cover the field of practical electric 
engineering, yet to include nothing unnecessary for the every-day 
worker in electricity to know. Its pages are not encumbered with 
any useless theory—everything in it is to the point, and can be 
readily understood by the non-technical man, and at the same 
time the educated engineer will receive great benefit from its 
perusal, Jt is a modern book of references, a compendium of use- 
fuldata It gives the clue to the operation of electrical systems 
of to-day, leaving out the old and useless matter which has 
encumbered many text books. yet not omitting hints from the 
past, which have a meaning in the present. 


Copies of this book will be sent postage paid on receipt of price. 
ADDRESS 


“COMPRESSED AIR” " New-vork” 


OMNES PLEUCTIUCIANS LANE BOOK 











Construction News 
| Press Clippings 
Brown & Seward 





CONTRACTORS, MATERIAL MEN, BUILDERS, 
MANUFACTURERS, in fact ANYBODY interested in 
Construction News of all kinds, obtain from our 








Solicitors of 
American and 
Foreign Patents. 


Experts in Patent Causes 


Offices: 
26} Broadway 


New York 


Henry T. BROWN 
| Eowaro C. SEwaRD 
| Ropert B. Seward 





daily reports QUICK RELIABLE INFORMATION. 
Our special correspondents all over the country 
enable us to give our patrons the news in advance 
of their competitors and before it has become 
common property. 

Let us know what you want and we will send 
you samples and quote you prices. 

PRESS CLIPPINGS on any subject from all 
the leading current newspapers, magazines, trade 
and technical journals of the United States 
and Canada. PUBLIC SPEAKERS, WRITERS, 
STUDENTS and CLUB WOMEN can secure reliable 
data for copra essays, debates, etc. Special 
facilities for serving Trade and Class Journals, 
Railroads and large industrial corporations 

WE READ, through our staff of skilled readers, 
a more comprehensive and better selected list of 
publications than any other Bureau. 

WE AIM to give prompt and intelligent service 
at the lowest price consistent with good work. 

Write us about it. Send stamp for booklet. 











UNITED STATES PRESS 
CLIPPING BUREAU 
1326-1334 Republic Building. 

State and Adams Sts., CHICAGO, ILL, 
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Ghe BLAISDELL 


possess distinctively original features in 


not found in other makes. 


BRADFORD, PA. 


Air Compressors 


DESIGN, ECONOMY and EFFICIENCY 


All sizes and types and for any service. 


The Blaisdell Machinery Co., 








Class F, Steam-driven Two-stage Air Compressor, 








ised tz. Officers of all Railroads 


(om eur) THR POCKET LIST or 
eeO0 nee annum. RAILROAD OFFICIALS 


THE OFFICI AL Advertising rates on application. 

RAILWAY EQUIPMENT pce Ore), 

REGISTER ygziinawat se 
, $5. um. -00, 

SUE EAILWAY EQUIPMENT & PUBLIOATION CO, 
24 Park Place, New York, 





PATENTS 


procured promptly and with care in all countries 
Trade marks and copyrights registered. 


DAVIS & DAVIS, 
ATTORNEYS-AT-LAW, 
WASHINGTON, D. C. 
220 BROADWAY, NEW YORK. 














Can We 








Will send you all 
newspaper clippings 
which may appear 
about you, or any 


Romeike’s Press 
Cutting Bureau 
subject on whic 


ou want to be “up-to-date.” A large force in our 

ew York office reads 650 daily papers and over 2,500 
weeklies and magazines, in fact, every paper of import- 
ance published in the United States, for over 5,900 sub- 
scribers, and, through the European Bureaus, all the 
leading papers in the civilized globe. Clippings found 
for subscribers, with name and date of paper are mailed 
day by day. Terms, $5.00 for 100. 


HENRY ROMEIKE, Inc. 
33 Union Square, N. Y. 








BRANCHES: 
London, Paris, 
Berlin, Sydney. 











Assist You ? 





‘““Compressed Air”’ is 


glad to answer any 
questions on the use 
of compressed air and 
kindred subjects 
interest 


which may 


any of our readers 


Send Your Inquiries 
lo 


COMPRESSED AIR 


i! BROADWAY 


NEW YORK 

















JA 


HAMMER 





r_-_18 90) 
Fitted 
with the ie 
Famous cain Adapted to rock of every 


quality —handled by one man 
Haescler ’ —drilis a 1% inch hole in 
Axial » { any position to a depth of 
Valve’’ : 48 inches—weighs only 20 
pounds—light, but effective, 

small, but powerful—it 

DESCRIBED IN reaches places where evena 
BULLETIN 2003 hand hammer cannot be used 


€INGERSOLL-SERGEANT «c. 


CHICAGO, ILL. 11 Br>AaDway St. Louis, Mo. 
CLEVELAND, O. Boston, Mass. 
Ev Paso, Tex 


PITTSBURG, PA. * 
PHILADELPHIA, Pa. NEW YORK Mexico City, Mex. 























FRANKLIN AIR COMPRESSORS 







SOUND IN 
DESIGN DURABLE 
ECONOMICAL EFFICIENT 


Franklin Type G—C, S. C.—having balanced steam valve with Meyer Adjustable 
Cut-off and mechanically actuated air inlet valves. The FIRST FRANKLIN 
appeared three years ago. OVER 1000 are now doing service with 
perfect results. Manufactured by 


Seattle Toronto 
San Francisco Boston 
Denver NEU MATI€ Who. Pittsburg 
Cleveland , 





FISHER BLDG.W CHICAGO. —95-Lisenty st. J NEW oi) Philadelphia 
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YOU CAN GET more satisfaction and more service out of 


QUICK-AS-WINKgy 


Aa 4, \ (mca 








COUPLERS than you can imagine ae a trial: we | 


will guarantee them to meet the requirement of the heaviest work on | 


air or steam hose. Made with or without attached releasing levers. 


THE W. J. CLARK CO., Salem, Ohio 





| 
| 
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